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‘ with TOOL ROOM ACCURACY 


Increases Demand for the HARDINGE HCT 
Precision Chucking Machine see Page 126 


_ Photograph Courtesy of 
General Machine & Instrument Co. 
Caldwell Township, N. J. 
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Where does Heald 


automation BEGIN 
4 


...and where does it END : 


Wherever you want— 


from rough casting to finished part! 


THE EXTENT to which you apply automation in 
your plant is largely a matter of production 
economics. But whether your automated lineup 
consists of two stations or twenty, Heald can do 
the whole job from start to finish. 


to provide whatever degree of precision you 
need—from drilling, reaming, tapping, slotting, 
rough boring, turning and facing, etc., to any 
combination of precision-finishing operations. 


To precision specialists roughing operations 
present no problems and, of course, the pre- 
cision operations are taken in stride. 


Perhaps, like some other men in metalwork- 
ing management, you look upon Heald Bore- 
Matics as strictly high-precision machines that 


couldn’t (or shouldn’t) be used for roughing On any automated job, make it Heald all 
operations. Actually, Heald Bore-Matics can the way—from rough casting to _precision- 
be and have been designed most successfully, finished part. 


It PAYS to come to Heald 


the completely automated job 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 
Chicago + Cleveland * Dayton * Detroit * Indianapolis * New York 


fo 


This 7-station Heald Bore-Matic per- 
forms 35 operations on a drum and 
sleeve assembly in a fully automatic 
cycle, as follows: 


Sta. 1. Drill 6 angular holes and 2 
opposed holes in hub. 


Sta. 2. Bore, face, turn and chamfer 
8 surfaces on flange and hub. 


Sta. 3. Turn and face 9 different 
flange surfaces. 


Sta. 4. Face 2 spots on flange. 


Sta. 5. Bore, face and groove 5 dif- 
ferent surfaces in hub and flange. 


Sta. 6. Insert bronze bushing in- 
inside hub. 


Sta. 7. Finish bore bushing and 
finish turn hub. 
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Business 4 


... threading 


on bar automatic 


A LANDEX Hardened and Ground Die 
Head has maintained exceptional chaser 
life threading male connector tube fit- 
tings at the Crawford Fitting Co., ex- 
clusive user of LANDIS Equipment in 
Cleveland, Ohio. 


7/16” 20 pitch UNF threads were cut to 
Class 3 fit from 316 stainless steel by a 
7LLL Head mounted on a six-spindle 
Warner & Swasey Bar Automatic. 144 
pieces per hour were threaded 5/16” long 
within 3/32” of a shoulder at 19 to 20 
SFM. 4500 pieces were produced between 
chaser grinds using 30° short throat 
chasers. 


This outstanding tool life is the result of 


basic chaser design and over 50 years of 
LANDIS research and experience in 
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manufacture and hardening. For ex- 
ample, to ensure satisfactory die life, 
chasers are given special hardening when 
workpiece design or material specifica- 
tions so indicate. 


Long life between grinds, as illustrated 
here at the Crawford Fitting Co., is one 
reason why the use of LANDIS Tangen- 
tial Chasers ensures threading economy. 
It is further important to know that 
these chasers, requiring only a few 
thousandths metal removal to restore the 
cutting edge, are usable for 80% of their 
original length. In addition, it is not 
necessary to remove the same amount of 
metal from all chasers. of a set, or to 
replace the entire set at the same time. 


LANDEX Hardened and Ground Heads 
are unmatched for precision threading 
and true economy on bar automatics and 
other live-spindle machines with limited 
clearance. Let us show you how to im- 
prove threading operations—send speci- 
fications and ask for Bulletin F-80. 


ie 
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The world's largest 
manufacturer of 


threading equipment 
CUTTING * GRINDING 


ROLLING TAPPING 


LANDIS COMPANY 


502C WAYNESBORO PENNSYLVANIA U.S.A. 


For more information fill in page number on Inquiry Card, on page 233 
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VERSATILE 


AUTOMATIC 


\ Practically any shaped part in its size range can be cut faster and more 
accurately on a Fellows No. 4GS Gear Shaper .. . with either manual, semi-automatic 
a or full-automatic operation, depending on your needs! 


| This i ibility makes the powerful “4GS” ideal for long runs on 
similar parts or for short runs of varied jobs. Set-ups are easy and fast. Internal or 
external spur and helical gears, as well as splines, cams and other irregular non- 
involute shapes up to 6” P.D. and 2” face width can be cut on this machine. 

Nine cutter speeds range from 98 to 635 strokes per minute. 


The versatility of Fellows No. 4GS Gear Shaper, with manual operation or any degree of 
automation, can very probably lower your cutting costs. Ask your Fellows Representative to 
show you facts and figures. Write, wire or phone any Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 


78 River Street, Springfield, Vermont THE 

Branch Offices: PRECISION 
1048 North Woodward Ave., Royal Oak, Mich. 

150 West Pleasant Ave., Maywood, N.J. LINE 


5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 
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For more information fill in page 


FELLOWS “4GS” 


Helical gear cut on a motor crankshaft. Operation can be 
manual or semi-automatic. Part is held in a bushing at 
the bottom, an air operated split sleeve support at the 
top and driven from the connecting rod bearing surface. 


Two cams and a gear are cut at the same time on this gas- 
oline motor part. Cutters are used in tandem and are 
keyed together to give the required relation between 
the positions of the cams and the teeth of the concentric 
gear. Operation is manual. 


Internal clutch parts produced with fully automatic load- 
ing and unloading. Part is transferred from loading 
chute to air operated expanding arbor and teeth are 
cut. Part is then removed from arbor and transferred 
to unloading chute while another blank is being loaded. 


Automotive transmission cluster gear shaft handled auto- 
matically. Air operated “fingers” move shaft into posi- 
tion for automatic chucking and then place finished part 
in unloading conveyor. 


Gear Production Equipment 


number on Inquiry Card, on page 233 


...or anything in between! 
— 
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Work flow drawing for CINCINNATI® 


4-Station Automatic Transfer Machine. 


Production Data 


Part Name .......... Intake Manifold 


Operations Mill 25° angular mount- 
ing pads and 5° acces- 
sory pads 


160 manifolds per hour 


RAPID RETURN 450 IPM 
__ FEED 60 IPM 


@ 


SPECIAL M 
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FEED 60 IPM 


RAPID RETURN 450 IPM 


Compact...Simplified 


Cincinnati 4 Station Transfer Machine 
Automatically Mills 
160 Intake Manifolds per hour 


Straight-line progression of work reduces floor 
space required for transfer type machines; simpli- 
fies the transfer mechanism. Cincinnati Milling 
Specialists incorporated these advantages in the 
4-Station Manifold Milling Machine illustrated here 
. .. there are no rollover or turntable units. The 
work progresses through four stations in a straight 
line. To attain this advantage, the spindles for the 
milling operations in stations 1 and 2 are mounted 
upside-down (see work flow drawing). Other ad- 
vantages: 


Hardened and ground ways. . . automatic 
lubrication 
Center opening in bed for easy chip disposal 
Fast rapid traverse at 450” per min., and feed 
rates up to 150” per min. 
Cincinnati Special Machine Tool Division has the 
engineering experience and product background 
to give you the finest single-purpose, automated 
equipment available anywhere. Our automation 
specialists will be glad to investigate your methods 
and production procedures, and tell you how costs 
can be reduced. May we hear from you? Please 
enclose blueprints and complete details. 


Special Machine Tool Division 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


COMPLETE PRODUCTION LINES 


For more information fill in page number on Inquiry Card, on page 233 
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Van Norman 4BG2 “‘Bowgage’”’ double head 
production grinder illustrated. Capacity: 6” 
swing double work head. Grinding wheels: 
30” diameter — up to 6” face. Grinding 
wheel motor: 10 to 20 HP. 
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when you use a 

VAN NORMAN 
“BOWGAGE’ 
PRODUCTION GRINDER 


Here are sketches of several actual applications performed for users of single and double head Bowgage Production grinding machines. 


‘Engineered for the job,” the Van Norman 4BG Norman 4BG “Bowgage’”’ Production Grinders. 
‘‘Bowgage”’ Production Grinder gives you accu- Don’t wait . . . for extra profit install a Van 
rate, fast, economical mass production. Norman “Bowgage’’ Production Grinder now! 
Actual case histories on these massive grinders They are available in many purchase plans... 
continually show substantial savings by keeping Outright sale . . . Purchase on conditional sales 
production up and costs down. contract up to five years ... Pay as you depreci- 
Van Norman production grinders can help you _ ate up to 10 years. Conditional Sales Contracts 
with your mass production problems. Write, wire not available to Export. 
or telephone, today, for complete details on the Van 


VAN NORMAN MACHINE COMPANY 


SPRINGFIELD 7, MASSACHUSETTS 
A DIVISION OF VAN NORMAN INDUSTRIES, INC. 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline 
and Gear Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—9 
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Landis Centerless with automatic 


..- form grinds file blanks from straight stock; 


Machine: 
Part: 


Operation: 
Tooling: 
Size limit: 
Production: 


precision grinders 


Landis No. 12% Centerless Grinder 
Five sizes of round files 

—high carbon steel 

Grinding from straight cylindrical blanks 
Automatic loading and unloading 

+ 093°’ 

288 to 382 per hour 

—depending on size of file 


LANDIS TOOL COMPANY / WAYNESBORO, PENNSYLVANIA 


3 


loader production 144% 


LANDIS tooling enginee 
tion provides automatic loading, cycling 
and discharge for considerable savings in 


Automatic load and grind. Transfer arm takes 
workpiece from loading chute and places it 
between formed grinding and regulating wheels. 


eliminates extra operations formerly required 


time and costs. Photo shows workpiece during 
loading. This is followed by automatic grinding 
cycle and automatic discharge. 


Using the end feed method, the file blank is 
ground to size. It trips the ejector at the 
positive stop. 


ts 


STOCK REELS + SLIDE FEEDS « COIL CRADLES 


WIRE STRAIGHTENERS 


Above—Model PDSC-1648 U.S. Combination 
Coil Cradle—Power Driven Straightener, suit- 
able for material up to 16 inches in width, 


coils with O.D. up to 48 inches, thickness 
capacity 1/8 inch. 


Right—Model PDS-4 1/2 U. S. Power Driven 
Straightener, suitable for material up to 
4 1/2 inches in width, thickness capacity 
1/8 inch. 
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FLAT STOCK STRAIGHTENERS STOCK OILERS 


ROLL FEEDS SCRAP CHOPPERS MULTI-STOPS 


FOR PROFITABLE COIL HANDLING 


Units in the line of U. S. Automatic Press Room Equipment 
are designed to help you reduce stamping costs through the 
efficient use of stock in coils. Where floor space is at a pre- 
mium, a unit like the Model PDSC-1648 Combination Coil 
Cradle—Power Driven Straightener, shown on the opposite 
page, can often be used in an area too small to accommodate 
a separate Straightener and Cradle. 

Satisfactory feeding into the press is often dependent upon: 
(1) the straightness of the stock, and (2) the manner in which 
the coil is supported and unwound. U. S. Stock Reels, Coil 
Cradles and Combination Units are built in a wide range of 
sizes and types to suit your particular requirements. 

Ask for Bulletins 80-M and 95-M for detailing information on 
units in the line of U. S. Automatic Press Room Equipment. 


TOOL COMPANY, Inc. 


AMPERE (East Orange) NEW JERSEY 


Right—Model ACC-1-9-C U. S. 
Multi-Roll Coil Cradle suitable for 
material up to 9 inches in width, 
O.D. up to 40 inches, weight ca- 
pacity 1,500 Ibs. 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—13 
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Wheel's eye view of automatic 
leading fixture and twe man- 
dreis helding several parts, 
one to be ground and another 
waiting its turn. The complete 
mechine — CINCINNATI FILMATIC 


14”. Plain Automatic Grinder 
wis illustrated below. 


gee 
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Cincinnati Filmatic 
14”"L Plain Grinder 


... automatically grinds and sizes 
narrow parts by the dozen 


Production methods dictated a centertype grinder, and 
good business judgment dictated a CINCINNATI with maxi- 
mum automation to grind the O.D. of internal gears man- 
ufactured in big volume. A cincINNATI® FiLMaTic 14”L 
Plain Grinder, completely equipped for automatic grind- 
ing, does a highly profitable, dependable job. Features 
of low-cost operation include: 


Automatic loading fixture 

Automatic grinding cycle 

Automatic air-electric gage sizing, with Cincinnati's 
exclusive cycle time stabilizer 

Automatic behind-the-wheel truing, incorporating cycle 
counter _ 

Automatic grinding wheel reciprocation, interlocked 
with the truing cycle 

Gap eliminator (reduces “cutting air” portion of infeed 
cycle) 

Hydraulic footstock 


FILMATIC grinding wheel spindle bearings, automatic 
wheel balancing and other standard features and con- 
struction characteristics tie the foregoing automation 
elements together to form a dependable, high production, 
controlled accuracy grinding machine. 4This precision 
centertype grinder is typical of the fine engineering 
developed by Cincinnati's Automation and Engineering 
Service specialists. These men are ready to give you the 
benefit of their experience in six distinct types of pre- 
cision grinding: centertype, centerless, chucking, Micro- 
Centric, centerless lapping, roll. Make Cincinnati your 
headquarters for fine grinding machines built to your 
requirements. Metalworking plants throughout the world 
have found it profitable to do so. 


CINCINNATI FILMATIC 14” L Plain Hydraulic CINCINNATI GRINDERS INCORPORATED 
Grinding Machine, equipped for completely CINCINNATI 9, OHIO 


CENTERTYPE GRINDING MACHINES «+ CENTERLESS GRINDING MACHINES «+ ROLL GRINDING MACHINES ¢ SURFACE 
GRINDING MACHINES ¢ CHUCKING GRINDERS ¢ MICRO-CENTRIC GRINDING MACHINES ¢ CENTERLESS LAPPING MACHINES 


AL | 


‘8 te 18 ports ore loaded on mandrels prier te the automatic 
ing operation. Time-study observation, 1. 


For more information fill in page number on Inquiry Card, on page 233 
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This Transfer-matic performs the finishing opera- 
tions on rear axle housings with differential 
bearing caps assembled. 


Rated capacity is 90 pieces per hour at 100 per 
cent efficiency with each cycle producing two fin- 
ished axle housings. 


A novel feature is the arrangement of the pre- 
cision finishing operations. All bearing diameters 
are precision bored in the same station to assure 
precise gear centers. The vertical boring unit 
finishes first one and then the other of the two 
pinion shaft bearing diameters. In the same sta- 
tion, opposed horizontal units back-bore the dif- 
ferential bearing diameters. Perfect concentricity 
and squareness of the shoulders are obtained 
between the two pinion bearing seats since both 
are bored with the same spindle. 


Other features are complete interchangeability 
of all standard and special parts for easy main- 
tenance, construction to JIC standards, hardened 
and ground ways, hydraulic feed and rapid tra- 
verse and automatic lubrication. 
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Three case histories 


How 3 companies improved production 


by changing to 


STANICUT Cutting Oils 


Here are reports on three companies that have recorded (1) increases 
in production (2) better machine performance (3) longer tool life 
(4) money saved by switching to a STaNicuT Cutting Oil suited to 

their operations. You can get similar results. 


_ Standard Oil industrial lubrication specialist, Ray Wells, and Stuart 
Bergsma, G. A. Brevik manager, inspect carburetor needle valve. Ray 
recommended plant's switch to STANICUT Oil 137 BCS. He is well 
qualified to make such recommendations. Ray is a graduate of the 
Illinois Institute of Technology with a degree in engineering, and he has 
completed the Standard Oil Sales Engineering School. He has been an 
industrial lubrication specialist at Standard for six years. 


A few of the stainless steel 
parts machined on automatic 
lathes at G. A. Brevik Manu- 
facturing Company using 
- STANICUT Oil 137 BCS. 


G. A. Brevik Manufacturing Company 


uses STANICUT Oil 137 BCS 


G. A. Brevik Manufacturing Company, Prescott, Michi- 
gan, is the largest producer of carburetor needle valves. 
The company was blending its cutting fluid from four 
different oils. Still they experienced tool breakage and 
ring formation on the surface of the stainless steel they 
were machining. Then one machine was converted to 
Stanicut Oil 137 BCS to test the oil’s suitability for 
this operation. Soon all machines were converted. 


Production increased 25% because of the improved per- 
formance of the machine tool. Cutting oil inventories 
have been reduced from four different oils to one. Tool 
life has been extended. There is no variation in fluids as 
there was when four oils were being blended, and there 
is no messy blending operation. 


Stanicut Oil 137 BCS is ideally suited for severe, high 
speed machining. 


STANDARD 
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Some of the pieces manufactured by Dear- 
born Centerless Grinding Co. Materials used 
are stainless steel, Inconel and Nichroloy. 


Operator George Laverdiere and Standard Oil lubrication engineer, 
Leland J. Loomis, examine piece just off Cincinnati centerless grinder. 
Lee Loomis is another man who knows how to advise on metalworking 
problems. Lee has had ten years’ experience in such work, has an en- 
gineering degree from Tri-State College and has graduated from 
the Standard Oil Company’s Sales Engineering School. 


Dearborn Centerless Grinding Co. 

uses STANICUT Oil 126 BCS 
Difficult-to-grind stainless steel was the problem at 
Dearborn Centerless Grinding Company. Wheel load- 
ing and wheel break-down were such that soluble type 


oils weren't satisfactory. For this reason, Dearborn be- 
gan using Stanicut Oil 126 BCS. 


Company management found it secured these six im- 
portant benefits by changing to Stanicut Oil 126 BCS 
in grinding operation: 
1. Better finishes. 
2. More pieces obtained per wheel dress. 
3. Superior wheel life obtained on profile jobs. 
4. Harder wheels could be used. 
5. Finer grit wheels could be used. 
6. 


More stock per pass could be removed. 


STANDARD OIL COMPANY (Indiana) 


Woodford Manufacturing Company 
uses STANICUT Oil 155 CS 


This Des Moines manufacturer was drilling and boring 
a steel wheel fork. Production was at the rate of 45 
pieces per hour. Standard Oil lubrication specialist, Jess 
Nelson, called Woodford plant management’s attention 
to the fact that Stranicur Oil 155 CS was being used 
successfully elsewhere in the plant. He suggested that 
much better production and longer tool life would be 
obtained if StanicuT was used in this operation. 


The change, when made, increased production to 78 
pieces per hour. Tool life was extended. At the same 
time, by using Stanicut Oil 155 CS, a 46% reduction 
in cutting oil costs was achieved. 


Sranicut Oil 155 CS is an oil especially formulated 
for use in machining operations involving tough alloy 
steels which tend to tear and smear. 


Woodford operator Elmer Light checks piece in Sundstrand Rigidmill 
while Standard Oil man Jess Nelson adjusts cutting oil flow. Jess, too, 
knows how to advise manufacturers on metalworking problems. He’s 
had more than four years’ experience doing such work. In addition, he 
has a degree in engineering from the University of lowa and is a grad- 
vate of the Standard Oil Company’s Sales Engineering School. 


W. B. Noland, Woodford 
engineer, demonstrates 
Rollway Dock Plate to Jess 
Nelson. Parts machined 
using STANICUT Oil 155 
CS are for this unit de- 
signed by Noland. 


Get more data on Stanicut Cutting Oils from your 
Standard Oil industrial lubrication specialist. One of 
these men is nearby in any of the 15 Midwest and Rocky 
Mountain states. Or write Standard Oil Company, 910 
South Michigan Avenue, Chicago 80, Illinois. 
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Operates MARVEL No. 8 Band Saw by FEEL! 


sightless operator uses saw to FULL CAPACITY! 


For the complete story, write for the 


Among the many advantages of the MARVEL No. 8 Band Saw is the simplicity 
and convenience of operation built into this universal metal cutting saw. 

Here’s a case in point. Paul Stevens, who is totally blind, is employed by the 
Purkett Manufacturing Co., Joplin, Mo., manufacturers of laundry equip- 
ment, as a MARVEL No. 8 Band Saw operator. He operates two MARVEL 
No. 8 Band Saws, filling orders from the fabricating department for bars, shapes 
and even mitres. He handles the entire operation without assistance from anyone. 

Thoroughly familiar with his stock and bin locations, he sets up the saw, 
measures lengths, and turns out work accurate to '!~". Almost any conceivable 
sawing job is handled on these machines, from the smallest, most delicate work 
to heavy beams, up to 18”. They will cut-off bar stock, pipe, tubing, moulding 
and structural shapes — saving hours of machining time. 

The MARVEL No. 8 vertical column design, table height working surface, 
easy accessibility to simple operating controls, fast and positive power or manual 
feed control, column and blade tilting to any angle up to 45° right or left of vertical 
for cutting at an angle or mitre—are just a few design and operating features 
that make MARVEL No. 8 Band Saws the best all-around saw you can buy. 


new Bulletin 875, which illustrates 


and describes this outstanding uni- 
versal metal cutting saw. 


ARMSTRONG-BLUM MFG. CO. / 
5700 BLOOMINGDALE AVENUE, CHICAGO 339, ILLINOIS 
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indexer rotary carrier 


» 


special tooling 


Automatic indexing: turns spiders 90°; re- 
loads parts into carrier 


Post process gauging: controls each grind- 
ing head independently; maintains equal 
trunnion lengths; compensates for abrasive 
wear 


Production: 
2400 parts per hr. 


Stock Removal: 
.015"' max. overall 


Tolerances: 
.00O1"’ overall uniformity 
(end-to-end grind) 
.001"’ center dimension 
(from axis of either pair of 
trunnions to either end of the 
complementing pair) 


precision disc grinders 
BELOIT, Wiseconw 
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General and 
special purpose 
taps-—all with 
BALANCED ACTION 


: All Winter Taps deliver accurate, long-lasting 
Balanced Action performance—the result of ex- 
treme care in design and manufacture. 


EXACT FLUTE SPACING 


a the first fundamental of Balanced 
; Action. It is accomplished by pre- 
cision indexing. 


UNIFORMITY OF FLUTE CONTOUR 


a major factor in putting the 
“balance” into Balanced Action. 


exact to size, shape, and position 


—formed to give the finest per- — 
formance. 


holding shank, chamfer, and thread 
concentricity to very close limits, as- 
sures hole-accuracy. 


CALL YOUR WINTER DISTRIBUTOR 


ACCURATE AND CONCENTRIC CHAMFERS 
Detroit Cleveland @ Chicago Dallas San 


The search that never ends 
Laboratory check on the Performance of 
Spline-Taper Drive Counterbores 


Long-wearing cutting edges— 
for a wide variety of materials 


National counterboring tools are designed and built with painstaking 
care. The next time you face a punishing metal cutting operation, 
use Nationals'—and prove to yourself that their long-wearing cutting 
edges save you money. 


NATIONAL TWIST DRILL AND TOOL CO. 
Rochester, Michigan, U.S.A. 


Distributors in principal cities. Branches in New York e Detroit 
e Chicago Dallas @ San Francisco Los Angeles 


CALL YOUR TWIST DRILLS e REAMERS e COUNTER- 
BORES e MILLING CUTTERS e END 
MILLS HOBS e CARBIDE AND 


‘ig - 


_ is a giant for power, yet so precise it works to m tol ie 
- cost-c giants in modern shops throughout the wor . =| 
GRAY’S high precision, ease of operation, 
— 


Equipment Modernization Program Pays Off 
e Features New Warner & Swasey No.4 Ram Type Turret Lathe 
e Eliminates Seven Obsolete Machines ¢ Provides $12,000 Annual Direct Labor Savings 


TT KEEP PACE with today’s expanding economy, progres- 

sive small shop operators are taking a closer look at 

their existing production facilities. Many now realize that 

a sound replacement policy can pay off in increased pro- 

duction—and profits, too. They are able to stay competitive 

while maintaining, or even increasing, product quality. 

A case in point is Chicago’s Emil J. Paidar Co. This 

leading producer of barber equipment installed a new 

Warner & Swasey No. 4 Ram Type Turret Lathe as the 

“keystone” of their recent modernization program. With 

WARNER their existing Warner & Swasey 3-A Turret Lathe, it per- 

) mitted handling of all turning work on hydraulic cylinders 
asaya and stems (pistons) used in Paidar barber chairs. 

PRECISION THE RESULTS: 
MACHINERY 


SINCE 1880 e@ Replaced seven machines (old turret lathes, engine lathes, boring 
machines). 


e@ Reduced the number of operations performed on parts because of 
the new turret lathe’s increased accuracy and versatility over the 


older equipment. 
You can produce it better, 
e@ Decreased handling time on parts, because all turning is now done 
faster, for less... on two machines instead of seven. 


@ Increased accuracy, improved quality of the product. 


e Gave increased factory space by producing more work on fewer 
machines, occupying less space. 


with a Warner & Swasey 


e@ And last, but not least, in addition to indirect savings from above 
items, a direct labor savings of $12,000 per year has also been realized. 


Why not let a Warner & Swasey Field Engineer prepare 
a detailed analysis of your present turning equipment now 
—it costs you nothing, only a phone call or letter. 


For more information fill in page number on Inquiry Card, on page 233 
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Now! A Complete Line of Self-Locking 
Microsize UNBRAKO Socket Cap and Set Screws 


Nos. 0, 1, 2 and 3 in alloy steel and stainless steel 
are available with the Nylok* feature 


eo a HEAT-TREATED ALLOY STEEL 
You effect major economies in time and money {>—F==78 


Socket Cap Screws 
when you design and assemble small devices with 
Threads 
self-locking microsize UNBRAKO socket screws. are. 
J Screw Size all Max. Ist off Sth off 
These close tolerance screws won’t work loose. we | we we | we | prev. | ston Stet. 
They simplify standardization of small devices 
where maximum reduction of weight is required zo & 060) — | 80 | % | — |{-047) 5.5 | 14.0% | 7.0% 
D.060| — | 80 | % | — 5.5 | 7.0% 
without sacrifice of strength. They eliminate the F .050| — | 80 | % | — |.047| 5.5 | 14.0* 7.0% 
necessity of designing costly special screws to 
prevent the waste of production time while waiting A140 | 56 | — | % |.063| — | 24.0 3.0 15 
8 .086| 56| — | % |.063| — | 24.0 3.0 1.5 
for delivery of special screws. #2 561 | % — 30 1's 
FY | 56] — | % |.063| — | 240 | 3.0 1.5 
In addition to having the overall advantages of A.161| 48 | — | % |.063} — | 40.0 6.5 3.0 
8 099/48} — | % |.063| — | 40.0 6.5 3.0 
microsize UNBRAKO socket screws, these screws =3 pb 099 | 48 | — | % |.063| — | 400 65 3.0 
° ° y 
can be used in holes tapped in soft or die cast = = 
materials without stripping threads and ruining *Measured in in.-gm. (those not marked with a star are measured in in.-oz.) 
expensive work. Also the set screws can be used po agree HEAT-TREATED ALLOY STEEL 
with hardened shafts, since they lock against the WT? ES eee ay UNBRAKO 
= ocket Set Screws 
threads of the tapped hole. -F —1— Class 3A Threads 
t Pellet Torque 
All UNBRAKO socket screws can be supplied with per Over- Location 
Screw Size all h Max. Ist off Sth off 
the self-locking Nylok feature. The UNBRAKO NC | NF wc | NF 
5 mn. 
with Nylok is a single self-locking unit. No — | 80 | | — |.047| 5.5 | 14.0% 
— | 80 | % | — |.047| 5.5 | 14.0% 7.0* 
auxiliary locking devices are needed. Seated or +o ; an — |80| % | — |.047] 55 | 1408 7.0% 
P y —|80| % | — |.047] 55 | 140%] 7.0% 
stops, won’t work loose—because the tough resil- — |72 | % | — |.062] 11.0 | 28.0% | 14.0% 
+, 0.073 | — | 72 | % | — |.062] 11.0 | 28.0% | 14.0* 
ient nylon pellet forces mating threads together. F .035| — | 72 | % | — |.062] 11.0 | 28.0% | 140+ 
— |72 | “% | — |.062| 11.0 | 28.0% | 14.0% 
Ask your authorized industrial distributor for 56 | — | % |.062} — | 24.0 3.0 1.5 
+2 0-086 | 56 | — | % |.062| — | 24.0 3.0 1.5 
details today. He carries complete stocks of self- F .035| 56 | — | % |.062} — | 24.0 3.0 1.5 
56 | — | % |.062| — | 24.0 3.0 1.5 
locking UNBRAKO socket screws (caps and sets . 
099 | 48. | — | % |.093| — | 40.0 6.5 3.0 
from #0 through in., button heads #4 through | 
48 | — | % |.093| — | 40.0 6.5 3.0 
% in., flat heads from #4 t roug % in.). Or * Measured in in.-gm. (those not marked with a star are measured in in.-oz.) bd 


write us for literature and samples. Unbrako Self-locking microsize UNBRAKO socket cap and set screws are available 
Socket Screw Division, STANDARD PRESSED STEEL in sizes #0 through #3, in heat treated alloy steel (plated or unplated) 


; and stainless steel, at your authorized industrial distributor. He also 
Co., Jenkintown 19, Pa. carries a complete stock of other self-locking UNBRAKO socket screws. 


*T.M. Reg. U.S. Pat. Off., The Nylok Corporation 


Jenkintown * Pennsylvania 


We also manufacture precision titanium 
fasteners. Write for free booklet. 


Standard Pressed Steel Co. © The Cleveland Cap Screw Co. Columbio 


Stee! Equipment Co., Inc. e Cooper Precisior 


Products @ Standco Canada ltd. 


ltd 


Unbrako Socket Screw Co., 
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MILLING MACHINE 


PROOF of the tremendous productivity of Onsrud milling 
machines designed for nonferrous milling is shown 

by this production study. This kind of production is 
typical of the advantages that can be yours with every 
Onsrud milling machine. 


THE PART: Outboard 
motor cylinder block, 
aluminum alloy casting 
7” wide x 13” long 

> and 6” high. 


; THE MACHINE: Onsrud 
3 PARTS PER MINUTE! A-242S Tri-Way Milling 
: —— Machine with one vertical 
and two horizontal 
opposed milling heads. 


OPERATION: Machine 
three sides of block in 
on set-up and in one pass. 


Onsrud A-242S Tri-Way Milling Machine, for milling up to 
three sides at one time, of any part square or rectangular in 
cross section. Planer type table with variable feed up to 258 
IPM. Cutter motors Onsrud 10 HP, 3,600 RPM, liquid cooled. 


ACCURACY: Flatness tolerance + 0.0003”. 
Parallel tolerance + 0.001”. 


Let us give you complete data on the 
Onsrud A-242S Tri-Way Milling Ma- 
chine...and all other Onsrud milling 
» machines for nonferrous metal mill- 
ing. Get the facts on these proved, 
high speed production machines. 
Your inquiry is cordially invited. 


PRODUCTION: Three parts per minute. 


CUTTER LIFE: 500 to 1,000 parts per regrind. 


Onsrud high speed milling production is only possible 
because Onsrud machines are designed and 

. built specifically for milling aluminum and Ss R U D 
related nonferrous metals. The cutter speeds and feeds are MACHINE WORKS, INC. 
exactly right to give smooth finish machine tool division 


tet hi 7716 Lehigh Avenue 
and precision . . . at super-high production speeds. Niles 31, Mlinois 


(SUBURB OF CHICAGO) 
s HIGH SPEED MILLING MACHINES FOR ALUMINUM AND RELATED NONFERROUS METAL MILLING | 
For doing things Lellor by doing things diy gerently / 


Tor more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—29 


MILL UP TO SIDES AT ONE TIME 
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At Wagner Electric Corporation 


One Natco 


Two sizes of motor end-plates 
are assembled, bored, 
drilled and tapped in a 
Natco 3-Way Machine. 


— 
al 


Assembles, Bores, Drills and Taps... 
Reduces Labor Cost 70% 
On Small Motor End-Plates 


This Natco combination assembly and multi-drilling machine presses a bearing sleeve 
into the end-plate, rough and finish bores the outside bearing-cap hole, drills an oiler 
hole at an angle, drills four (4) thru-bolt holes, and drills and taps two (2) 8x32 cover 
plate holes. Production is 170 pieces per hour. 

This Natco accommodates two sizes of motor end-plates without changes in the basic 
rotary-table tooling. In addition to this important versatility the engineers at Wagner 
Electric point out these other advantages: 

@ one operator controls the assembly and machining from one station. 

@ work scheduling is simplified due to the short machine cycle. 

@ in-process inventory can be kept at a minimum because of high production rate. 
@ floor space is made available for other operations. 

Natcos perform all kinds of drilling, boring, facing and tapping jobs in every conceivable 
combination and sequence. 


Ask the Natco Field Engineer about the newly perfected 
tape control systems for Natco production tools. 


National Automatic Tool Company, Inc. 


Richmond, Indiana Multi-spindle drilling, boring and tapping machines. Special machines tor automatic production. 
Call Natco Offices in Chicago, Detroit, New York, Buffalo, Philadelphia, Cleveland, Los Angeles; distributors in other cities. 


For more information fill in page number on Inquiry Card, on poge 233 


. 

- 
LY 
» 
4 


AL 


on guard 
against dirt and wear! 


The unique design of the Sentri-Seal gives optimum pro- 

tection against dirt, and includes a number of other 

major advantages. 

Sentri-Seals can be removed, easily replaced. As the seal 

is of synthetic rubber in which two metal rings are 

embedded, a constant-rate spring is created between the 

rings. Inherent flexibility prevents distortion of the bear- 

ing outer ring due to seal insertion, permitting the use of 
he a ‘ : ; bearings to the higher accuracy specifications. The spring 

e iogram shows in section e . 
action maintains an efficient sealing contact with the 
Lip-contacting surfaces are form- bearing ring to bar dirt and retain lubricant. Sentri-Seals 
Ground ‘shuinltonecusly: with the are relatively inert to oils and greases and operate satis- 
ball race, giving an extremely factorily through a temperature range of — 40°F. to 225°F. 
high degree of concentricity Specifications available for still higher temperatures. In 
between sealing surfaces and applications where relubrication is desired, it is easily 
the raceway. accomplished by the injection method. 
Write for full details on Sentri-Seal 


_ ONE SENTRI-SEAL SEAL AND SHIELD SEAL AND SNAP RING TWO SEALS AND SNAP RING SEAL, SHIELD AND SNAP RING 


1908-1958 Sentri-Seal is available for a range of sizes in single-row, standard-width 


bearings and also in two types of New Departure adapter bearings. Sizes, 
dimensions and capacities are listed in the latest New Departure catalog. 


= 


FORWARD FROM FIFTY 


NOTHING ROLLS L4/KE A BALL 


For more information fill in page number on Inquiry Card, on page 233 
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With Giddings lew); 


GIDDINGS & LEWIS 42-INCH VERTICAL TURRET LATHE 


Both the ram head and 5-station turret head are used simultaneously 
to rough face-and-turn a carbon steel inlet nozzle for a power valve 
at The Chapman Valve Mfg. Co., Indian Orchard, Massachusetts. 


COMPARE your machining operations! 


Case studies reveal how some of America’s 
metalworking plants produce profitably 
with GIDDINGS & LEWIS MACHINES .............+065. 
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How ;; HYPRO double housing planer 


At Rice Barton Corporation . 


Plane alloy sted end frames at 


Alloy steel weldments, weighing as much as 30-tons, 
are planed rofitably on three Giddings & Lewis 
HYPRO double housing planers with tungsten-carbide 
cutting tools at the Rice Barton Corp., Worcester, 
Mass.—one of America’s foremost designers and 
builders of papermaking machinery. 

Approximately 55% of all tungsten-carbide planing 
of the major components for a Fourdrinier paper- 
making machine is accomplished on the G&L 
72" x 50” HYPRO double housing planer pictured 
above. Here, both rail heads are employed to plane 
a 20’ 14%" x 15” top surface of two alloy steel side 
frames for a Fourdrinier. Cut taken is '4’’ deep, feed 
le’ at 300 sfm. 


For complete information on Giddings & Lewis 
HYPRO double housing and featur- 
-ing dual rail controls for feeds and ra i cava from 
either side of machine and table s “rin to 400 sfm, 
write for Bulletin No. 250. 


Other Giddings & Lewis machines which help to produce 


precision pe arts for large papermaking machines include: 
two HYPRO double housing planers, two Model. 350-T 


and three Model 340-T Horizontal boring machines, two 
Cincinnati Bickford Super C17" dia. col., 
5-ft. arm), and a 48” x 48” x 20’ HYPRO openside planer. 


G &L AND HYPRO DIVISION 


GIDDINGS & LEWIS MACHINE TOOL CO. 
This G & L Model 350-T (table type) Horizontal bor- 


ing, drilling and milling machine is equipped with a Builders of the world’s finest heavy-duty Horizontal Boring, 
continuous feed facing head and tungsten-carbide tool, Drilling and Milling Machines—table, floor and planer types; 
used for rough and finish bori a 14%” dia. bore HYPRO Double Housing and Openside Planers; Shoe Millne 
in an all-steel bearing housing. Rough cut at 28 rpm, Milling Machines; Vertical Boring Mills; Spar and Skin M 
.0125 rpm feed; finish cut at 46 rpm, .0175 ipr feed. Machines and VARIAX Profile Milling achines. 
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... 6-ft. HYPRO 


Vertical boring and 
turning mill 


MODEL 340-T 


(table-type) Horizontal boring, 
drilling and milling machine 


Precision machining 
butterfly valves 


At Builders-Providence Inc., a division of B-I-F 
Industries Inc., Providence, R. I., these Giddings 
& Lewis machines are on-the-job 16 hours per 
day. They perform all precision boring, facing 
and milling operations on tight-closing, rubber 
seated, close-grain cast iron butterfly valve 
bodies ranging in diameter sizes thru 48 inches. 


The 6-ft. HYPRO Vertical is used to face the 
flanges and precision-bore the valve seat surfaces. 
The versatile Model 340-T (table-type horizontal 
with 4” dia. spindle) mills the mounting bosses 
and precision-bores the stuffing gland and valve 
shaft diameters—all in a single setup. 


Giddings & Lewis HYPRO Vertical boring 
and turning mills are available with table di- 
ameters from 54” to 12’ with motor drives up 
to 100 hp, and Horizontal boring, drilling and 
milling machines in spindle diameters from 3” 
to 14” with main motor drives from 10 to 150 hp. 
For complete specifications on these machines, 
contact your nearest Giddings & Lewis sales 
representative, or write direct. 


Versatile Model 340-T (table-type) Horizontal is ey oe 
with a G & L combination plain, hand and power feed 
60” rotary table which permits fast and accurate index- 
ing of workpiece without changing setup. Rough, semi- 
finish and finish bori is accomplished with Davis 
expandable two-cutter block boring —_y 


| 
Photo shows facing operation being performed on top flange of a 


30-inch, tight-closing, rubber seated, close-grain cast iron butterfi 
valve body on G & L’s 6-ft. HYPRO Vertical boring and turning mill. 


LA 


Mode! 340.1 Horizontal 


Production machining sequence: 


MODEL 340-T HORIZONTAL 


® Precision-mill four integral mounting bosses for the valve 
operator bracket and also stuffing gland face using an 8-inch, 
10-tooth, cemented carbide face mill cutter. 


® Rough, semi-finish and finish bore 4.250’ dia., 3.750’’ deep 
stuffing gland bore; rough and finish bore 3.5005’ dia. bore 
within .010” tolerance for valve shaft. 


HYPRO VERTICAL BORING MILL 


® Rough and finish turn top and bottom flanges. . . finish to 
12”, plus or minus .125’’, from top to bottom flange surface. 


® Rough and finish bore inside of flanges to 30.000” within 
.005” tolerance. 


® Rough and finish bore inside diameters 30.771"’ and 31.650” 
to 6.105’’ deep within .005” tolerance. 


G&L AND HYPRO DIVISION 


GIDDINGS & LEWIS MACHINE TOOL CO. 
FOND DU LAC, WISCONSIN 


Builders of the world’s finest heavy-duty Horizontal Boring, Drilling and 
Milling Machines—table, floor and planer types; HY PRO Double Hous- 
ing and Openside Planers; Planer-Type Milling Machines; Vertical 

china and VARIAX Profile 


Boring Mills; Spar and Skin Milling 
Milling Machines. 
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Kaukauna Universal Radial drill- 
ing machines are available in 6-ft. 
arm, 14” dia. column and 8’-10” 
arm, 9’-10’’ arm 22” dia. column, 
with spindle drive motors rang- 
ing from 5-20 hp. 


ONE MACHINE! 


Kaukauna Model 140-U Univer- 
sal Radial drilling machine. 


ONE SETUP! 


Angular, vertical, horizontal, com- 
pound angular drilling, tapping, 
boring, reaming on workpiece of 
ANY SHAP . ANY SIZE. 


Building turbines 


and motors for “power-conscious” America 


At General Electric’s Gas Turbine Department, 
Schenectady, New York, this versatile Kaukauna 
Model 140-U Universal Radial provides speed 
and precision in drilling, tapping, boring of angu- 
lar and horizontal holes in gas turbine casings. 
Illustrated above, the Model 140-U performs 
angular drilling in inlet casing for a locomotive 
gas turbine. 

The Kaukauna Universal Radial, used by 
General Electric, has a 4” dia. spindle. The 
machine features 360° head and column swivel, 
180° vertical trunnion swivel, head adjustment in 
and out, vertical arm traverse on column and 
horizontal column traverse on runway. 

Other Giddings & Lewis machine tools at 
General Electric—Horizontals, Vertical boring 
mills, Super Service Radials, HYPRO double 


housing and openside planers—help build some of 
the largest and most versatile prime movers 
(propulsion turbines, steam turbines, gas tur- 
bines) for “‘power-conscious”’ America. 

No matter what your machining requirements 
may be, your Giddings & Lewis sales representa- 
tive can help you with your problems. For more 
information on the Kaukauna Model 140-U Uni- 
versal Radial, write for Catalog. 


KAUKAUNA MACHINE & FOUNDRY DIVISION 
GIDDINGS & LEWIS MACHINE TOOL CO. 
GL KAUKAUNA, WISCONSIN 


Vertical Turret Lathes, Universal Radial Drilling Ma- 
chines, Horizontal Drilling, Tapping and Boring Ma- 
chines, Floor Type Horizontal Boring, Drilling and Milling 
Machines, Gray Iron Castings. 


Most powerful drilling machine 
ever built — that’s Cincinnati 
Bickford’s Master Super Service 
Radial with 26’ dia. column, 
12-ft. arm being used for large 
hole drilling of a generator end 
shield for a General Electric 
156,000 kw generator. 


This 24’’ Super Service Upright 
drilling machine with 4”’ dia. jig 
boring spindle and compound 
table is used for precision boring 
of auxiliary arm for universal 
flame cutting machine. Boring 
held to .0001”’ limits. The Cin- 
cinnati Bickford Upright is in 
tool room of G-E’s Large Motor 
and Generator Department. 


> 


» MILLING—Base of indexing trunnion 


JOHNSON & BASSETT Inc., Worcester, Mass., reports: 
‘‘considerable savings in machining indexing trunnions” 


Pictured at work is a Giddings & Lewis Model 
340-T (table-type) Horizontal with 4” dia. spindle 
and completely equipped with Davis standard cut- 
ting tools. Before Johnson & Bassett installed the 
Model 340-T with Davis tooling all drilling, 
milling, facing, turning and boring operations on 
18” indexing trunnion bases were performed on 
five different machines, requiring 22)4 hrs. floor- 
to-floor time. Now, virtually all of thé machining 
is accomplished on the Model 340-T with Davis 
standard cutting tools—tungsten-carbide and 
high-speed —in three instead of seven setups. 
Floor-to-floor time is 7 hours 26 minutes. 

Davis tooling includes: two-cutter blocks with 
expandable diametrically op cutters for 
boring—ranging from %” thru 17’’. Davis super 


Davis standard tooling 
on G&L Model 340-T 


@ BORING—The 5” dia. by 8” long hole 


Floor-to-floor 
time cut from 
to 7 hours 26 min. 


> Workpiece setups 
reduced from 7 to 3 


> G &L Horizontal with 
Davis tools performs 
precision operations 
formerly done on 

5 different machines 


For complete speci- 
fications on the 
Davis line of stand- 
ard and_ special 
tooling, write for 
Catalog No. 304. 


micrometer-adjustable stub boring tool set, con- 
sisting of different length stub boring bars; offset 
boring head and facing head, plus a complete 
assortment of accessories for the boring head 
and bars. 


Whether you need standard or specially engi- 


neered tools, be sure to contact your local Davis 
sales representative. 


DAVIS BORING TOOL DIVISION 


ir GIDDINGS & LEWIS MACHINE TOOL CO. 
(BL FOND DU LAC. WISCONSIN 


Line and Stub Boring Bars, Boring Heads, Block Type 
Cutters, Planing and Turning Tools, and Special Pro- 
duction-Engineered Job Tooling. 


@ BACK FACING—The end of 7” dia. 


rough and finish milled with 8’ dia. 
tungsten-carbide face mill at 150 rpm, 
13’ feed. The 18” dia. face is rough 
and finish turned with 24”. G & L con- 
tinuous feed facing head, using Davis 
tool bits, at 60 rpm .025 ipr feed. 


is rough and finish bored with Davis 
Super micrometer stub boring bar with 
tungsten-carbide tipped tool bits at 
190 rpm, .005”’ ipr feed. Two 1-inch 
holes are drilled, bored and reamed. 


hole is back faced using a Davis tele- 
scopic tool holder with tungsten- 
carbide tipped cutter. 
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MODEL 330-T HORIZONTAL—Ten holes in 
each end of this steel blanket cylinder for a 10-color 
offset printing press are precision drilled, reamed 
and tapped on the G & L Model 330-T (table-type) 
Horizontal boring, drilling and milling machine. 
All holes are tapped at 108 rpm. 


MODEL 350-T HORIZONTAL—This 70” x 78” 
long all-steel end frame for a 10-color offset print- 
ing press is precision bored, drilled, milled, reamed 
on G&L Model 350-T Horizontal. Machine is 
shown finish boring a 9”’ dia., 34'’ deep bore with 
a Davis tungsten-carbide tipped cutter. 

w 


Right and left all-steel end frames completely ma- 
chined on G & L Horizontal boring, drilling and milling 
machines are shown on assembly floor. When assembled, 
unit will be one section of a 10-color offset printing press. 


with 


Giddings Lo, 


precision boring steel end frames for 
color offset printing presses 


Dependable horizontals 
assure product quality 


Versatility and ease of operation, precision boring 
within .0002’’—important reasons why three 
G&L Horizontal boring, drilling and milling 
machines are always on the job at Frederick H. 
Levey Co., Inc., Machinery Division, Phila- 
delphia, Pa. Practically 90% of all precision 
machining, required on press frame steel castings 
for offset color printing presses, are performed on 
two Model 350-T’s and one Model 330-T Hori- 
zontals 
Here’s typical production sequence in pre- 
cision boring, drilling, milling, reaming and tap- 
ing operations performed on steel end frame on 
odel 350-T Horizontal. 


1. Both ends of frame milled to 21'%"’ width with a 
12” dia. carboloy face-mill cutter. 


2. Inside of frame rough and finish milled within 


plus or minus .0002 


3. A series of 1’ dia. shoulder bolt holes drilled and 
reamed. 

4. Rough and finish boring operations performed in 
single setup, using Davis boring tools, are as 
follows: one 14%" dia. cylinder for, plus .0008’’ 
and minus .0000’’; 11%’’ bore, plus .0008’’ and 
minus .0000"’; four 4.330’’ dia. bores; one 5.000” 
dia., one 4.724” dia. locating bore, and three 15” 
diagonal bores. 

5. Approximately 100 additional holes from 34"’ to 
1” dia. are drilled and tapped. 


For complete specifications on the Model 
350-T Horizontal, contact your Giddings & Lewis 
representative. Write for Catalog No. 30-T. 


G&L AND HYPRO DIVISION 


GIDDINGS & LEWIS MACHINE TOOL CO. 
FOND DU LAC, WISCONSIN 


Builders of the world’s finest heavy-duty Horizontal Boring, 
Drilling and Milling Machines—table, floor and planer 
types; HYPRO Double Housing and Openside Planers; 

laner-Type Milling Machines; Vertical Boring Mills; 
Spar and Skin Milling Machines, and VARIAX Profile 
Milling Machines. 
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Building supersonic wind tunnels, 
aircraft carriers, luxury liners, hydro 
and steam turbines at Newport News 
Shipbuilding and Dry Dock Co. 


Two Model 360-F Horizontals on 60-ft. runway 
boost production machining 98% 


Two Giddings & Lewis floor-type Horizontals, 
each with 30-ft. runways in line, perform all bor- 
ing, drilling, reaming and spotfacing operations 
on a 63-ton, 178” x 455.453” long, No. 410 stain- 
less steel side-wall for a supersonic wind tunnel. 
This dual machine arrangement increased produc- 
tion by 98%. 

At Newport News Shipbuilding and Dry Dock 
Company’s 225 acres of plant facilities, 20 
Giddings & Lewis machines—6 Super Service 
Radials, 6 Horizontals (table and floor types), 
6 HYPRO double housing and openside planers, 
one 12-ft. Vertical boring mill—daily perform 
precision operations on large castings and steel 
weldments for aircraft carriers, oil tankers, luxury 
liners, etc. 

For more information and complete specifi- 
cations on 30 Series floor-type Horizontals, see 
your Giddings & Lewis representative. Ask for 
Catalog No. 30-F. 


Here’s sequence of machining operations 
performed in two set-ups: 


] Twenty-eight 4.000’ dia. holes rough and 
finish bored, at 43 rpm, .010 ipr and reamed 
with high-speed tool at 10.5 rpm, .005 ipr. 

? Fourteen 4.125” dia. holes, 12’’ deep, rough 
and finish bored at 43 rpm, .010 ipr. All holes 
spotfaced to 9”’ dia. 


3 Six 6.125” dia. x 40’’ deep holes rough and 
finish bored, and spotfaced. Finish boring 


Gi G &L AND HYPRO DIVISION 


GIDDINGS & LEWIS MACHINE TOOL CO. 
FOND DU LAC, WISCONSIN 


Builders of the world’s finest heavy-duty Horizontal Boring, 
Drilling and Milling Machines—table, floor and planer 
types; HYPRO Double Housing and Openside Planers; 

laner-Type Milling Machines; Vertical Boring Mills; 
Spar and Skin Milling Machines and VARIAX Profile 
Milling Machines. 


done with high-speed floating cutter at 8.3 

rpm, .125 ipr. 

4 Two 3.125” dia. holes, 40’’ deep, rough and 
finish bored and then reamed. Finish bored 

at 34 rpm, .031 ipr. 


5S One 35.030’ dia. window opening rough and 
finish bored at 8.3 rpm, .010 ipr, using G & L’s 
continuous feed facing head equipped with a 
high-speed cutter. 


This Master Super Service Radial, 26’’ dia. column 
and 10-ft. arm, precision drills (66) 'i’’ and (34) 
13;¢’’ dia. holes and taps (8) %’’ holes in the chrome- 
nickel main condenser head for one of two twin- 
screw, 300 passenger liners (shown at left) being built 
for Grace Lines. New ships will replace the “Santa 
Rosa’ and “Santa Paula” in Caribbean service. 7 
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AT NEW YORK SHIPBUILDING CORP.—AIl drill- 
ing, reaming and tapping operations on this 20,295-lb. 
all-steel lower frame assembly with ring gear for a 4% 


cu. yd. drag line are performed by a Cincinnati Bickford 
Master Super Service Radial (22’’ dia. column, 10-ft. 
arm) with track type base, traveling on rails 60-ft. long. 


MODEL 570-FUAR HORIZONTAL EQUIPPED WITH 
DAVIS BORING BARS AND CUTTING TOOLS 


This versatile Model 570-FUAR Horizontal bor- 
ing, drilling and milling machine with 7” dia. 
spindle and built-in underarm support is equipped 
with a full complement of Davis bars, tungsten- 
carbide and high-speed cutters in various sizes. 

A rotary table with motor drive independent 

of machine permits multiple setups—floor-to- 
floor time reduced by 50%. 

Machining operations performed on steel 

weldment for a large shovel are: 

1. One 11.046’ axle bore roughed and fin- 
ished within .0015” tolerance. 

2. One 10.030” idler bore roughed and fin- 
ished within .0015”’. 

3. A 7.254” and 8.004” dia. bore roughed and 
finished within .003’’ tolerance. Both 
bores, one on each side, are counterbored 
within .001”. 


" >. ~< 


When New York Shipbuilding Corporation, long 
known as the “builders of the finest ships afloat,” 
diversified their operation to include the 
manufacture of power shovels and drag lines, 
they selected the... 


TOP PERFORMER--Cincinnati Bickford 
Master Super Service Radial with track type base 


Convenient centralized controls, low on the head 

. wide range of speeds and feeds. . . easy-to- 
swing arm—all provide for greater production in 
machining a -ton, all-steel frame assembly for 
4% cu. yd. shovel. Pictured at left, all precision 
drilling, boring, reaming and tapping operations 
on lower frame assembly with ring gear are per- 
formed on Cincinnati Bickford’s Master Super 
Service Radial (22’’ diameter column, 10-ft. arm) 
with sturdy track type base. 


Parallel to the floor plate, 60-ft. long rails per- 
mit machining of baa pt ol up to 50 feet in 
length. This arrangement rmits multiple 
setup of similar workpieces, pnd ting in consider- 
able reduction in floor-to-floor time. 


At left, the Master Super Service Radial is 
shown on the job—drilling, reaming and i ore 
more than 75 holes of various sizes in the all-stee 
lower frame assembly. 


CINCINNATI BICKFORD DIVISION 


w GIDDINGS & LEWIS MACHINE TOOL CoO. 


CINCINNATI. OHIO 


Radial Deng aetian, Upright Drilling and Tapping Machines, Gang Drills 
roduction Drilling Machines designed for use with spacing table. 


and Precision 


Here’s the production sequence: 


] holes, 5’’ deep, drilled at 190 rpm, 
; ipr 4 


y] Two 2” dowel holes drilled and reamed. Ream- 
ing operation done at 85 rpm, .024 ipr feed. . . 
plus or minus .004” tolerance. 


3 Two %" holes drilled. 
4 Six 15%” holes drilled and tapped. 


On top side of frame 
2%"’...six 14"... two 15%” holes drilled. 


Get all the facts on Master Super Service 
Radial drilling machines with or without track 
type base from your nearest Cincinnati Bickford 
machine tool representative. 


NEW Super Service Radial Catalog! 
Write for new 3-color, 36-page descrip- 
tive catalog featuring Super Service 
Radial drilling machines with complete 
hydraulic pre-selection of all speeds and 

s, 8 s only, or with manually- 
opera lever-shift controls. 


Complete Line of CINCINNATI BICKFORD Drilling Machines Available 


NEW SUPER SERVICE MAST 
RADIAL DRILLS with com- 
plete hydraulic pre-selection of 

36 and 18 feeds. Sizes: 
13” column, 4’ arm to 19” col 
umn, 8’ arm. 


ER SUPER SERVICE 
RADIAL DRILLS — available 
with 40 hp motors, sizes up to 
26” column and 12’ arms. All 


SUPER SERVICE PRECI- 
SION DRILLING MACHINE 
— specially suited to operations 


ALL-GEARED ROUND COL- 
UMN UPRIGHT DRILLS in 
three and 28”) 
with automatic table. with 9 t 

For precision production work, 

jigs can be eliminated. 


SLIDING-BASE SUPER 
SERVICE RADIAL DRILLS ICE RADIAL DRILLS—choice 
—designed for oy production, of 6 spindle speed ranges, from 
minimized setup time. All con- 3500 rpm down to 60 rpm with 
trols centralized on head. In 3 hp motor. Available with 3’ 
ps om size range with 3’ to 4 arms. 

1 


HIGH-SPEED SUPER SERV- 


ALL-GEARED BOX COL- 
UMN UPRIGHT DRILLS — 
24” unit with 5 hp motor, 28” 
and 39” with 5 or 7% hp. 


SUPER SERVICE BOX COL- 
UMN GANG DRILLS have 
— mechanism in upper sec 

Each spindle is individual- 
wa driven, saving time on suc- 
cessive operations. 
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and most productive machines in our shop”’ 


For more than 85 years, this Kutztown, Pennsylvania, 
Corporation has specialized in the art of loam molding 
castings of circular shape. Technique practically elimi- 
nates bulky and costly patterns. 


According to Shop Superintendent W. Fryer, the 
Giddings & Lewis Model 360-F (floor-type) Hori- 
zontal boring, drilling and milling machine is 
always on the job—the busiest and most produc- 
tive in the shop. On most recent jobs, the ma- 
chine stepped up milling operations by 35%. 
Production records also show that all . facing, 
drilling, milling and spotfacing operations on a 
large casting were accomplished in 28 hours. 
Formerly, 48 hours were required. 


Pictured above is a typical example of pro- 
ductive machining performed on a 20-ton, cast 
steel, dredge split-pump casing. The Model 360-T 
performs following operations in three setups: 


1. UPPER SECTION OF CASING—End 
flanges and two pads rough and finish milled. 
Fifty-two 34” holes drilled and counterbored. 
Thirteen 14%” and two 1” pin holes drilled, in 
each flange. 


Floor Type Horizontal Boring, Drilling and 
Machines 


40-SERIES 
with underarm 


spindle support 


2. INLET FLANGE — Rough and finish 
ag Twenty 13s” holes drilled and spotfaced 
to 23%”. 


3. FEET ON CASING—Four feet rough and 
finish milled with 6’ dia. face mill cutter with 
tungsten-carbide tipped cutters. 


(Also on the job at Kutztown Foundry and Machine Corp. 
are a 7-ft. HYPRO Vertical boring mill, a Model 300-T 
(table-type) Horizontal, two Model 45 Horizontals and a 
Cincinnati Bickford Super Service Radial with 17" dia. 
column, 6-ft. arm.) 


G&L AND HYPRO DIVISION 


GIDDINGS & LEWIS MACHINE TOOL CO. 
FOND DU LAC, WISCONSIN 


Builders of the world’s finest heavy-duty Horizontal Boring, 
Drilling and Milling Machines—table, floor and planer 
types; HY PRO Double Housing and Openside Planer-Type 
Milling Machines; Vertical Boring Mills; Spar and Skin 
Milling Machines,and VARIAX Profile Milling Machines. 


drilling and 
150 - All models have non- 
scopic sights as standard. 


Lewis representative. 


Floor-Type Horizontal boring, 
milling machines 
are available in spindle sizes 
from 5” through 14” with main 
motor drive range from 20 thru 


wear plates in column 
base, telescoping platform, 
scales and verniers, and tele- 


For complete information on 
G & L Floor-Type Horizontals, 
see your nearest Giddings & 


| 
4 Kutztown Foundry and Machine Corp. reports: 
With Gideling 
| ‘Model 360-F f the busiest 
|| 
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double 


housing 


“Increase production on large workpieces by 
30%... maintain precision tolerances with 
high-speed and tungsten-carbide tools,” 
says Assistant Works Manager, P. A. Bohlander, 
Birdsboro Steel Foundry and Machine Co. 


This 96’ HYPRO double housing planer fea- 
tures dual rail controls, high-speed power rapid 
traverse to all four heads, extra-depth one-piece 
rail—providing utmost rigidity and ease of opera- 
tion in planing large castings. According to 
Asst. Works Manager P. A. Bohlander, this 
machine increased production on large castings 
by 30%. Precision accuracy with either high- 
speed or tungsten-carbide nen tools is con- 
stantly maintained. 


Birdsboro’s steel mill machinery, crushing machines, Photo above demonstrates tungsten-carbide 
and planing at 200 sfm on an all-steel swing jaw, 
alloy 8s ow to ali pa e worid. aying an j 
Seeauienss production role at the Birdsboro and Sentiee. weighing 38-tons. Both side heads, used simul- 
Pa. plants are eight G&L machines; three HYPRO taneously, rough and finish plane the bearing 
double housing planers, Model 570-FUAR (floor-type) faces. Depth of cut is shown in closeup view. 
Horizontal boring, drilling and milling machine, and ; 

four Cincinnati Bickford Super Service Radials. For complete specifications on HYPRO double 


housing planers, see your nearest Giddings & 
Lewis representative. Write for Bulletin No. 250. 


G &L AND HYPRO DIVISION 


GIDDINGS & LEWIS MACHINE TOOL CO. 
FOND DU LAC, WISCONSIN 


Builders of the world’s finest heavy-duty Horizontal Boring, 
Drilling and Milling Machines—table, floor and planer 
pes: HYPRO Double Housing and Openside Planers; 

aner-Type Milling Machines; Vertical The Mills; 
Spar and Skin Milling Machines and VARIAX Profile 
Milling Machines. 
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The 15%” dia., 4’ 11'5¢’’ long bearing in steel swing jaw 
for crusher is rough bored at 30 rpm, .031 ipr, and finish 
bored at 50 rpm, .031 ipr to .002” tolerance with tungsten- 
carbide block-type cutter. Line boring is performed on 
G&L Model 570-FUAR (floor-type) Horizontal with 
7’ dia. spindle and underarm spindle support. 
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Super Service Radials feature 
hydraulic pre-selection of all 


36 speeds and 18 feed changes 


All the latest developments in design for 
fast and simple operation are incorporated 
in Cincinnati Bickford’s Super Service 
Radials with complete pre-selection of all 
speeds and feeds. Two easy-to-operate ¥ 
pre-selector dials, positioned low and logi- 
cally located on each side of the head, 
hydraulically pre-select all 36 spindle 
speeds and 18 feeds— instantly and noise- 
lessly. Pre-selecting speeds and feeds for 
the next operation is easily accomplished 
while machine is under cut. Operator 
simply selects the proper speed and feed 
while the spindle is running in either for- 
ward or reverse, or when spindle is stopped. 
A pre-scheduling chart, above the speed 


selector dial, indicates proper sequence of 
This Kaukauna Model 3040 Horizontal (4” dia. spindle) . ; 
with a specially-designed 12-ft. square table, is precision succeeding operations and the correct 
boring a 3” dia. clearance hole for a cylinder rod in a speed and feed for each. 
quarter panel die. Finish bored at 75 rpm, .010 ipr feed, 
and counterbored to 4%”’. 


12 


In operation practically 20 hours a day, six days 

per week—-this Super Service Radial with com- 

plete hydraulic. pre-selection of all 36 speed and 

18 f is one of 12 Cincinnati Bickford ma- 

chines which help to increase production drilling, 

ars omg tapping of automobile dies at The 
u Oo. 


Pictured at left, the Super Service Radial with 
19” dia. column, 8-ft. arm precision-drills a 3” 
dia. hole in a cast iron alloy (250 Brinell) upper 
die unit for production of quarter panels for the 
French car “Simca.” 


A company official stated that the Super 
Service Radial is fast and easy-to-operate, be- 
cause all controls are centrally-located at the 
head, reducing operator fatigue considerably. 


Outstanding design features, which provide 
for fast, accurate and safe operation, include: 
powerful clamping of head, column and arm; 
effortless, easy-to-swing arm; easy-to-read pre- 
selector speed and feed dials, positioned low and 
one on each side of head; rigidly supported 


At The Budd Company, Philadelphia, Pa. 

production drilling, boring and tapping 

of automotive dies with Cincinnati Bickford 
SUPER SERVICE RADIAL 


Hydraulically pre-select proper speeds and 
feeds while spindle is running, or stopped 


spindle—head bearing over 17’ long; dual pre- 
focused work lights. 


For complete specifications on Super Service 
Radials with complete pre-selection of all spindle 
— and power feeds, contact your nearest 

incinnati Bickford representative. 


Other Giddings & Lewis machines in service are two Kaukauna 
Model 3040 (4” dia. spindle) Horizontal drilling and boring ma- 
chines, and one Model 1030 (3" dia. spindle) Tilting head hori- 


zontal drilling and tapping machine, and several floor-type 
Horizontals. 


NEW Super Service Radial Catalog! ~ mole 
Write for new 3-color, 36-page descriptive Catalog 
R-35, featuring Super Service Radial drilling ma- 
chines with complete hydraulic pre-selection of 
all speeds and feeds, speeds only, or with manually- 
operated lever-shift controls. 


GY cincinnar BICKFORD DIVISION 
(Ey GIDDINGS & LEWIS MACHINE TOOL CO. 


CINCINNATI. OHIO 


Radial Drilling Machines, Upright Drilling and Tapping 
Machines, Layout Drilling Machines, Gang Drills and 
Precision Production Drilling Machines designed for use 
with spacing table. 


Choice of 3 separate head designs available... 


Complete hydraulic Speed pre-selection controls Lever shift manual 
pre-selection of all 36 speeds only; 18 manu- control of all 36 speeds 
36 speeds and 18 feeds ally-operated power feeds and 18 feeds 
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Vertical Turret Lathe 


machining steel valves at The Chapman Valve Mfg. Co. 


This I Indian Orchard, Mass. company gets 30% Here’s the production machining sequence performed 
roduction of re-heated C5 ov steel in one setup with tungsten-carbide cutting tools: 
valve nozzles with the G & L 42” Vertical 1. sage top — 
a sim neo rou: an urn 
taneously for the turning and facing operations 2. Rough and finish .125” deep gasket groove to 
in a single setup. 63 micro finish, using turret head. 
Greater productivity is obtained by the 3. Chamfer top edge of nozzle to 45°. 

machine’s ability to change feed rate of any head 4. Rough and finish underside of top flange, using 
at any time—even while table is rotating and turret head. 

feed is engaged for cutting. And, speed changes During the past four years, Chapman Valve 
are made while table is rotating and head is put into service seven new Giddings & Lewis 
*“in-the-cut.”’ What’s more, the ram, 5-station machines—6-ft., 7-ft., and 12-ft. Hi’ PRO Ver- 
turret and side heads each feature independent tical boring mills; Model 350-T Horizontal; two 
feed and rapid traverse tool control in any com- 48” x 42” x 10’ HYPRO double housing planers 
bination of directions, resulting in greater ef- and a 42” Vertical Turret Lathe. Other G&L 
ficiency, higher precision and maximum safety machines include four Cincinnati Bickford Super 
for the operator. Service Radials with 5, 6 and 8-ft. arms. 


For complete specifications, outstanding con- 
struction and operating features of standard 
32”, 42” and 52” Vertical Turret Lathes, with 


KAUKAUNA MACHINE & FOUNDRY DIVISION _ tracer —_ numerical control systems, contact 
GIDDINGS & LEWIS MACHINE TOOL CO. your Gi dings & Lewis representative. 


KAUKAUNA. WISCONSIN A life, higher 


Each head has independent feed 
Vertical Turret Lathes, Universal Radial and rapid traverse tool control, 
Drilling Machines, Horizontal Drifine. individually or in any combina- 
Tapping and Boring Machines, Floor tion of directions by moving a 
Horizontal Boring, Drilling and Mi ne single “Joy Stick.’ 
To 


Machines, Gray n Castings. 
Side head of rigid ram and saddle 
construction maintains accuracy 
in heaviest cuts Same ted 
Stick’”’ control as rail heads 


Ram and turret heads swivel 30° 
either side of vertical and are 
easily adjustable within one min- 
ute of arc by microdials mounted 
on each head. 


Exclusive electric-clutch con- 
trolled coaxial planetary trans- 
mission permits speed changes 
while table is rotating, and any 
head is in its cut. This revolu- 
i design permits incorpora- 
tion of a-c constant surface speed 
attachment as optional feature. 


& Lewis 7-ft. HYPRO Vertical bor- 
ing and turning mill is used for turning and 
Ree o tions on this cast alloy-steel valve 
ve is destined for use on controHed 

ting boiler lines operating at 2750 psi. 


With Gide; ley 


This f four-station, 3-spindle indexing 


machine is equipped with Davis 
block-type cutters, used in produc- 
tion boring operations on speed re- 
ducer units at the American Pulley 
Co., Philadelphia, Pa. 


Line drawing shows various bore 
diameters of a speed reducer unit 
which is precision-machined to exact 
tolerances with Davis block-type 


cutting tools. 


AT AMERICAN PULLEY-- Davis tooling 
hoosts production from 4 to 21 units per hr. 


At the American Pulley Co., a ee Pa. 
this four-station, 3-spindle ro indexin, ae 
chine, completely equipped with Davis block- 
type boring tools, performs a series of pt nl 
in a single pass on cast iron speed reducer 
housings. Multiple-cut boring operations, shown 
on line drawing, require finish tolerances from 
.0005” to .0012” for eight different diameter 
bores. With the Davis cutters there’s no sto 
ping of machine to check each workpiece as it is 
finished, or to adjust the cutting tools during 
production run. As a result, production in- 
creased from 4.3 to 21 units per hour. 

Previously, the same boring operations were 
performed on another machine with special in- 
dexing fixture and multiple boring bars with 
single point cutters. 

Davis block _ cutters of various sizes, 
mounted on a single stub boring bar, virtually 


eliminated down-time. Former method 

considerable time for changing cutting too 
Whatever your production aa problem, 

be sure to contact your nearest Giddings & Lewis 


tool specialist. 


Tos 


uired 


Davis offers a complete line of 
standard blocks, boring heads, 
bars and tool sets, and custom 
tooling service to meet your 
needs. Write for new eae 
general catalog, No. 304 


DAVIS BORING TOOL DIVISION 


Jry | GIDDINGS & LEWIS MACHINE TOOL Co. 
\ BN FOND OU LAC WISCONSIN 


ond 


Bars, Boring Heads, Block- 
utters, Plani. urning Tools, and Special 
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GIDDINGS & LEWIS MACHINE TOOL DISTRIBUTORS AND DISTRICT SALES OFFICES 


(Giddings & Lewis Overseas Distributors Located in All Manufacturing Centers of the World) 


@ Giddings & Lewis Distributor's Offices 


(Letters indicate G & L Division's 
products handled) 


(6) G&L and HYPRO Division 

(C) Cincinnati Bickford Division 

(®) Kaukauna Machine & Foundry 
Division 

(D) Davis Boring Too! Division 


ATLANTA, GA. 
Noland Company, inc. (G, K, D) 
Machine Tool Division 
512 Spring St., N. W. 
Chandler Co. (C) 
120 Houston St., 
BIRMINGHAM, 
George M. Meriweather, Inc. (G, D) 
1712 Seventh Ave. North 
BOSTON, MASS. 

Park Square Bidg. 
General Machinery Corp. (K) 
140 Federal St. 
BUFFALO, WN. Y. 
Rudel Machinery Co., Inc. (6, C, K) 
C. H. Briggs Division 
1807 Elmwood Ave. 
CHARLESTON, W. VA. 
William S. Bolden Co. (C) 
3416 MacCorkle, Ave. 
CHATTANOOGA, TENN. 
Noland 7 Inc. (G, C, K, D) 
301 West 8th 
CHICAGO, 
Marshall & 
Machy. Co. (G, C, K) 
571 ashincton Bivd. at Jefferson 
M & H Engineering Co., Inc. (D) 
7026 West North Ave. 
CINCINNATI, 0. 
The 
Mechy. Co G, C, K, D) 
First tional Bank Bidg. 
CLEVELAND 
The Motch & Merryweather 
Machy. Co. (G, C, K, D) 
Penton 
Merryweather 


1280 22nd St. 


WESTERN AND SOUTHERN 
DISTRICT 


1950 Lovelace Ave. 
Los Angeles 15, California 


CENTRAL DISTRICT 
571 Washin 


Chicago 6, Illinois 


DALLAS, TEX. 

Machine Tool Sales Co. (G, C, K) 
Div. of by 3 Supply & Eng. Co. 
520 Park 


Tool Sur Co. (D) 

1901-03 Canton St 

DAYTON, 0. 

The Motch & Merryweather 

Machy. Co. (G, C, K, D) 

1305 American 

DENVER, COL 

F. J. Leonard Co. Xe, Cc, K, D) 

1219 California St. 

DETROIT, MICH. 

The Motch & Merryweather 

Machy. Co. (G, C, K, D 

23520 Woodward Ave. 

EAST BOSTON, MASS. 

Machy. Co. (C) 
rder S 


FT. FLA. 
Southeast Machy. Co. (6, C, K, D) 
1525 South Andrews St. 
HACKENSACK, WN. J. 

The Eaton Company (0) 

65 Zabrieskie St. 

HOLDEN, MASS. 

F. H. Harris Company (D) 

1129 Main St. 


HOUSTON, TEX. 

Tri-Tex Machine & Tool Co., 

inc. (G, C, K, D) 

903 South 75 St. 
INDIANAPOLIS, IND. 
Marshall & Huschart Machy. Co. 
of Indiana, Inc. (G, C, K) 

628 Chamber of Commerce Bidg. 
KANSAS CITY, MO. 

Eichman Machinery Co. (G, C, K) 
1701 Locust St. 


B. C. MacDonald & Co. (D) 
2201 Grand Ave. 


ion Bivd. at Jefferson 


% Giddings & Lewis District Sales Offices 


© Giddings & Lewis Home Sales Offices 


EAST CENTRAL DISTRICT 


23520 Woodward Ave. 


Detroit 20, Ferndale, Michigan 


EASTERN DISTRICT 


100 East 42nd St. 
New York 17, New York 


KOKOMO, IND. 
Stout & Loman (D) 
712 West Sycamore St. 
LOS ANGELES, CALI 
Dayton & Bakewell, Inc. fe, Cc, K, D) 
1950 Lovelace Ave. 
MEMPHIS, TENN. 
Hicks Machine Tool Co. (G, C, K, D) 
673 South Cooper St. 
MINNEAPOLIS, MINN. 
The Satterlee Company (6, C, K, D) 
2200 E. Franklin Ave. 
NEW ORLEANS, LA. 
Dixie Mill Supply Co. (G6, K, D) 
Tchoupitoulas and St. Joseph St. 
Richard & Holmes Machy., Inc. (C) 
625 South Peters St. 
NEW YORK, W. Y. 
Rudel Machinery Co., Inc. (G, C, K) 
100 East 42nd St. 
NORFOLK, VA. 
Tidewater Supply Co., Inc.(G,C, K,D) 
501-535 West 24 St. 
OMAHA, NEB. 
T. S. McShane Company, 
inc. (G, C, K, D 
1113 Howard St. 
PHOENIX, ARIZ. 
Wilson Machinery Corp. (G, C, K, D) 
1006 South 24th St. 
PITTSBURGH, PENN. 
Brown & Zortman Machinery Co. (C) 
. Second & McKean Sts. 
The Motch & Merryweather 
Machry. Co. (G, K, D) 
717 Liberty Ave. 
PORTLAND, ORE. 
Star Machinery Co. (G, C, K, D) 
801 Southwest Front Ave. 
ST. LOUIS, MO. 
Ho fiman-Marquard Machy. 
Co. (G, C, K) 
1525-27 North Broadway 


G & L and HYPRO Division, Fond du Lac, Wis. 


Cincinnati Bickford Division, Cincinnati 9, Ohio 


Kaukauna Machine & Foundry Division, Kaukauna, Wis. 


Davis Boring Tool Division, Fond du Lac, Wis. 


B. C. MacDonald & Company (D) 
3829 West Pine Bivd. 
SALT LAKE CITY, UTAH 
Todd Machinery Co. (G, C, K, D) 
140 W. 2nd South St. 
SAN FRANCISCO, CALIF. 
Darling Machine Tool Co.(G, C, K, D) 
2186 Palou Ave. 
SEATTLE, WASH. 
Star Machinery Co. (G6, C, K, D) 
241 Lander St. 
SHREVEPORT, LA. 
Frederic and Baker (G, C, K, D) 
100 Edwards St. 
SPOKANE, WASH 
Star Machinery Co. (G, C, K, D) 
East 415 page Ave. 
SYRACUSE N. 
Machy. “ine. (G, C, K) 
H. Briggs Division 

114 South Warren St. 
J. R. Stewart Co., Inc. (D) 
532 University Bidg. 
TULSA, OKLA. 
Gorton-Howell Machy. Co.(G, C, K, D) 
215-217 East First St. 
WEST HARTFORD, CONN. 
Rudel Machy. Co., Inc. (G, C, K) 
7 South Main St. 
WICHITA, KAN. 
Eichman ey Co. (G, C) 
West Murdock 

B. C. MacDonald & Co. (D) 
519 South Broadway 
WYNNEWOOD, PENN. 
Machinery Associates, Inc. 


) 
5 East Lancaster Ave. . 


CANADA 


EDMONTON, ALTA. 
Rudel Machy. Co., Ltd. (G, K, D) 
6803 - 104th St. 


10310 


FORT WILLIAM, ONTARIO 
Rudel Machy. Co., Ltd. (G, K, D) 
1408 Brown St. 


HAMILTON, ONTARIO 
Rudel Machy. Co., Ltd. (G, K, D) 
P.O. Box 8 


Upton Bradeen & James Ltd. (C) 
- 109th St. 


Upton Bradeen & James, Ltd. (C) 
171 James Street, South 


MONTREAL, QUEBEC 
Rudel Machy. Co., Ltd. (G, K, D) 
614 St. James Street West 


Upton Bradeen & James, Ltd. (C) 
8760 Verville St. 


OTTAWA, ONTARIO 
oo Bradeen & James, Ltd. (C) 
77 Metcalfe St. 


QUEBEC CITY, CANADA 
Rudel Machy. Co., Ltd. (G, K, D) 
995 Begin Ave. 


TORONTO, ONTARIO 
Rudel Machy. Co., Ltd. (G, K, D) 
260 Fleet Street, East 


_ Bradeen & James, Ltd. (C) 
Yonge St. 


VANCOUVER, 

Rudel Machy. Co., Ltd. (G, K, D) 
535 Hastings St. E 

Upton Bradeen & James, Ltd. (C) 
215 West Second Ave. 


WINDSOR, ONTARIO 
Rudel Machy. Co., Ltd. (G, K, D) 
606 Security Building 


one Bradeen & James, Ltd. (C) 
4 Chilver Road 


MANITOBA 
Upton Bradeen & James, Ltd. (C) 
612 Broadway Ave. 


GIDDINGS & LEWIS MACHINE TOOL COMPANY 


FOND DU LAC, 


WISCONSIN 


Printed in U.S.A. 
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Caught the middle? 


If grinding problems have you caught in the middle and you don’t know which way to turn, switch 
to CINCINNATI (PD)° Wueets. For now Cincinnati Grinding Wheels offer POSITIVE DUPLICA- 
TION—a remarkable achievement in precision manufacturing and quality control than can save you 
money ... and increase your production. 

Here’s why you'll stop leading a dog’s life when CINCINNATI (PD) WHEELS are on the job: Through 
the Cincinnati (PD) Manufacturing Process you are assured Positive Duplication of the origina’ 


7 q wheel every time you reorder. “On grade” with a CINCINNATI (PD) WHEEL means all future (PD) 
WHEELS will act and grind exactly alike. 
Yet CINCINNATI (PD) WHEELS are priced no higher than ordinary wheels. So, we think you'll agree 
4 4 it’s worth taking a close look at CINCINNATI (PD) WHEELS right away. 


Just see your CINCINNATI Grinding Wheels Distributor. He'll be glad to explain how (PD) WHEELS 
‘ can save you money and increase production. Or, contact us direct and we'll send one of our repre- 
sentatives—men who know grinding and grinding machines as well as grinding wheels. Write, wire 
or telephone Sales Manager, Cincinnati Milling Products Division, Cincinnati 9, Ohio. 
Remember—only CINCINNATI Grinding Wheels give you... 


A PRODUCTION-PROVED PRODUCT OF THF CINCINNATI MILLING MACHINE CO. CEL 


Trade Mark Reg. U.S. Pat. Off Grinding Wheels 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—33 
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MORE revolutionary design features in this new 
aluminum extrusion press by BIRDS BORO 


Again Birdsboro’s engineering staff has 
come up with unique design features 
for a major aluminum extruder. This 
time it's an unusually fast acting 3,000- 
ton oil hydraulic extrusion press that 
substantially reduces dead cycle time. 


No detail has been overlooked by 
Birdsboro in turning out this ad- 
vanced unit. 


This same imaginative service is yours 
when you call on Birdsboro to handle 
your hydraulic press job. For a more 
comprehensive picture of the Birdsboro 
staff that can put new future in your 
operation . . . and specification data 
sheets on the press described here, drop 
us a line. Main office and plant: 
Birdsboro, Pa., District Office: Pitts- 
burgh, Pa., Subsidiary: Engineering 
Supervision Co., 120 W. 42nd St., 
New York 36, N.Y. 
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. . 
Check These BIRDSBORO Engineering Innovations: 
v Capable of producing a broad range of aluminum sections and tubing 
* of round, rectangular and irregular shapes. 
V Four electronically-controlled variable-delivery radial piston pumps are 


driven by two 350 hp motors. 


The press can operate on 3 pumps while one is being maintained, thus 
minimizing downtime. 


button controls. 


v 
v Complete flexibility is offered by the variable-delivery pumps and push 
v 


Extrusion speed, ranging from 0 to 42” per minute can be regulated 
from either the main pulpit or from a location overlooking the emerg- 
ing extrusion. 

v A unique die slide arrangement provides an alternate location for 


inserting, removing, dressing or adjusting a second die while extrusion 
continues uninterrupted. 


STEEL FOUNDRY AND MACHINE CoO. 


STEEL MILL MACHINERY + HYDRAULIC PRESSES (Metalworking and Extrusion) * CRUSHING MACHINERY 
SPECIAL MACHINERY STEEL CASTINGS Weldments ‘‘CAST-WELD"’ Design ROLLS: Steel, Alloy Iron, Alloy Steel 


For more information fill in page number on Inquiry Card, on page 233 
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electric furnaces e 
continuous casting mills e 

hot ingot peeling machines e 
blooming mills e 

hot and cold Sendzimir mills e 


INNOCENTI 


works: milan -italy 


universal e 
milling and boring machine 
with movable table 
and movable column 
single, double e 
and triple action 
hydraulic and 
mechanical presses 


e complete rolling mills 
e complete 
mills for the 
production of 
seamless steel pipes 


the most accurate, the most powerful 


societa generale per I'industria metallurgica e meccanica 


the best known 
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Ingersoll-Rand 75 H.P. Air Compressor 
Equipped With a 2-feed Madison-Kipp 
Model SVH Lubricator. 


Machines of great performance use the most 
dependable oiling system ever developed 
MADISON-KIPP 


Z 
“tthe WL .. by the measured drop, 


from a Madison-Kipp Lubricator is the most dependable method of 

lubrication ever developed. It is applied as original 

equipment on America’s finest machine tools, work engines 
and compressors. You will definitely increase your 
production potential for years to come by specifying 
Madison-Kipp on all new machines you buy, where oil under 

pressure fed drop by drop can be installed. There are 

6 models to meet almost every installation requirement. 


MADISON-KIPP CORPORATION 


203 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics © Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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universal 
milling and boring machine 
with movable table 
and movable column 

e single, double and triple action 
hydraulic and 


mechanical presses blooming mills e 


hot and cold Sendzimir mills e 

electric furnace e 

continuous casting mills e 

hot ingot peeling machines e 

complete rolling mills e 

complete mills for the production e 
of seamless pipes 


the best known, the most accurate, the most = pov 


works in milan (italy) 
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truly revolutionary 


alitomated to hit new production highs 


Never before has there been an OBI like this. In feature after feature, 
you'll see pulse-quickening newness that will inject speed and rhythm 
into your production. Outfitted with today’s most advanced controls 
and devices, this all-new Niagara Series EA offers you 
automation at its very best. 

Boasting a revolutionary front-to-back crankshaft design, 
it’s streamlined in an ultra-modern, functionally sound, eye-pleasing 
way. In fact, it’s the only totally-enclosed OBI ever made. 
There are no exposed, overhanging gears, flywheel or other mechanisms. 
With the entire driving assembly fully enclosed within the limits of 
the compact frame, this trim-line performer actually takes up 
less floor space than any press in its range and category. It’s only natural 
that such a triumphant line of OBI’s as this should parade 
from Niagara ... for Niagara has been leading the way, all of the way, 
in building all types of OBI’s —single crank and double crank, 
standard and fully automatic. Hailed as “the latest and greatest of 
them all,” the Series EA is built in 4 sizes, with shaft diameters from 
42 to 7/2 inches and capacities from 75 to 200 tons. 
FULL DETAILS ARE YOURS FOR THE ASKING: 
Write for illustrated Bulletin 56 today! 


NIAGARA MACHINE & TOOL WORKS, BUFFALO 11, N.Y. 
DISTRICT OFFICES 
Boston + Buffalo - Cleveland - Detroit - Indianapolis - New York + Philadelphia 


Distributors in principal U. S. cities and major foreign countries 


front-to-back crankshaft 
AUTOMATED INCLINABLES 


America’s most complete line of presses, press brakes, shears, other machines and tools for plate and sheet metal work 


POWER OPERATED BARREL TYPE SLIDE 
ADJUSTMENT facilitates and speeds die- 
setting. Push button operated, it's not only 
fast and smooth but permits micro-position- 
ing within a thousandth of an inch. 


HYDRAULIC INCLINING DEVICE operates 
smoothly. The press can be inclined o: 
brought upright in approximately 2 min- 
utes. Operating lever and push buttons 
conveniently located on left panel leg. 


BRAIN CENTER OF THE AUTOMATION 
SYSTEM, the Rotary Limit Switch can be 
adjusted precisely while the press is in 
motion for synchronizing automation de- 
vices with press cycle. 


LOW INERTIA, ELECTRO-PNEUMATIC 
FRICTION CLUTCH operates directly on the 
crankshaft. Most of its weight continues to 
rotate with the main gear. Only the crank- 
shaft and driving plate are started and 
stopped at each cycle. Heat and wear are 
reduced to an absolute minimum. Torque 
capacity may be changed by adjusting air 
pressure. 


line 


AIR CONTROL PANEL AND HYDRAULIC 
INCLINING SYSTEM are neatly housed 
within the left leg. Air line filter, pressure 
regulator, gages, blow-off valves and lub- 
ricators, as well as the hydraulic pump for 
the inclining system, are all concealed 
behind a dust-tight door. 


AUTOMATIC CIRCULATING OlL SYSTEM 
(left panel leg) sends metered flow of 
clean, filtered oil to all bearings and gears 
in the crown, air counterbalance and slide 
gibs. Correct operating oil pressure is main- 
tained or the press stops automatically. 


CONTROLLED AIR SUPPLY AND PNEU- 
MATIC TIMING RELAYS (left pane! leg): 
Air line receptacles, synchronized with 
press cycle, are provided for die doper, die 
kicker and die lifter . . . with auxiliary 

ptacies for die int tools. Ad- 
justable timing relays contro! interval of 
automation functions initiated by rotary 
limit switch. 


OPERATOR'S PANEL (right panel leg) 
features deluxe operating controls con- 
veniently arranged for fingertip direction 
of every press motion. Chained to safety 
block, safety plug de-energizes entire 
press control when pulled from its re- 
ceptacie. 


COMBINATION MOTOR AND PRESS 
CONTROL PANEL fully enclosed within 
the right leg behind a flush-mounted, dust- 
and-oil-tight door, houses: disconnect 
switches, circuit protection, transformers, 
fuses for main motor and auxiliary power 
supply; contro! relays; starters for main 
motor, lubrication and hydraulic pumps. 


PNEUMATIC CUSHION is automatically 
lubricated by self-contained pumping sys- 
tem; internally guided and rigidly sup- 
ported by press frame. 
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200 adjusting screw washers are ground 
on one side in one hour. Stock removal 
025”; limits = .001°, 


Tops of cylinder heads ground 21 per 
hour; stock removal 3/16" to 1,4”. 
Bottoms 55 per hour; stock .012”; limits 
001". 


for best results... 


The Blanchard No. 18-C Surface 
Grinder has the speed and precision 
that guarantees economical 

grinding on an endless variety 

of jobs. After the initial setup, 

the automatic cycle handles every 
operation from start to finish. 

The operator is freed to prepare the 
next load or to operate a second 


No. 18-C Grinder. 


Put it on the Blanchard 


‘The 18-C Automatic Cycle... 


56 cast iron plates are ground on one 
side in one hour. Stock removal .140"; 
limits .001". 


NO. 18-C 
BLANCHARD 
SURFACE 
GRINDER 


Moves chuck to grinding 
position and starts it rotating 


Starts wheel rotation and 
coolant pump 


Provides rapid wheel ap- 
proach to work 


Send today for your free copy of 18-C folder. 


Engages power down-feed 
at preset rate 


Changes to fine feed just 
before finished size is reached 


Stops feed when work is to 
size —“sparks” out. Raises 
wheelhead 


Stops wheel, coolant pump, 
and chuck 


Moves chuck to loading 
position — demagnetizes chuck 


Can be changed quickly to 
manual operation 


Automatically Controls Size! 


BLANCHARD 


THE BLANCHARD MACHINE COMPANY 


64 STATE ST., CAMBRIDGE 39, MASS., U.S. A. 


40—MACHINERY, December, 1957 


For more information fill in page number on Inquiry Card, on page 233 
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Hydraulic drive gives turret lathes 
completely automatic operation 


How important is a planned equip- 
ment replacement program? Here’s 
a concrete example: 

The Fisher Governor Company’s 
Marshalltown, Iowa, plant—one of 
the most modern in the Midwest— 
adds almost $500,000.00 annually 
in new and improved equipment. In 
effect many years, this program pays 
off in improved quality, lower pro- 
duction costs, and a stronger competi- 
tive position. Recent additions are 
two Gisholt No. 5 MASTERLINE 
Ram Type Turret Lathes, equipped 
with hydraulic drive units to make 
the machines completely automatic. 

Here’s how they are used to pro- 
duce 1”-size valve bonnets from 214” 
steel bar stock. For the first operation, 
stock is automatically advanced 
through the spindle and gripped in 
a collet chuck. All external and in- 
ternal surfaces in section A are then 
machined by hexagon turret and 
cross-slide tooling. Reverse-feed is 
used to finish-turn and finish-bore. 


Chips are removed during drilling 
by recipromatic action of the hy- 
draulic control, withdrawing the drill 
automatically at predetermined in- 
tervals. The drill is then rapid-trav- 
ersed back to where it stopped drill- 
ing before resuming feed. The large 
O.D. is threaded from the hex turret, 
using a self-releasing die-head auto- 
matically recocked after each thread- 
ing operation. 

Internal grooving operations are 
handled by a turret-mounted slide 
tool, actuated during turret move- 
ment by an overhead positive stop. 
At the end of the cycle a basket on 
the final turret station catches the part 
as it is cut off, and the cycle auto- 


Pointers 


from 


matically repeats until new bar stock 
is needed. Floor-to-floor time is a fast 
3.6 minutes. 


The second No. 5 lathe, equipped 
with a collet chuck, handles machin- 
ing operations on the other end. 
Hexagon turret and cross-slide tools 
machine all internal and external sur- 
faces in section B. The small O.D. is 
threaded and grooves formed in the 


Second operation tooling. All machine functions automatically controlled by automatic 


Presented as a service to production men, we hope some of 
these interesting ideas, chosen from thousands of jobs, will 
suggest ways to help cut time and costs in your own work. 


FISHER GOVERNOR CUTS TIME ON VALVE PARTS 


small bore by the same methods as 
in the first operation. Floor-to-floor 
time is just 2.4 minutes. 


One operator handles both machines. Hy- 
draulic drive provides completely automatic 
operation; repeats tolerances piece after 
piece; offers uniform quality, longer tool life. 


Ask for new Catalog 1182-A on Hy- 
draulic Drive for Ram Type Turret Lathes. 


drive, including necessary spindle speed changes for threading, reaming, grooving, 


turning and drilling operations. 


Close-up shows special slide tool, actuated 
by overhead stop. Forward movement of 
turret translated into vertical movement of 
tool to perform internal grooving. 


4 


Two finished valve bonnets. One on right is 
sawed in half to show all surfaces machined 
in both operations. 
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Special slide tools 
on 2F Fastermatic 
speed taper facing 


This setup demonstrates 
how Byron-Jackson Division 

of Borg-Warner Corporation, 
Lawrenceburg, Ind., uses an auto- 
matic turret lathe to handle five differ- 
ent sizes of cast iron pump cases, 
machined in lots of 1,000. The first 
operation, on a typical part 10342” 
long and 11%” in diam., is shown. 

The work is located from the end 
and chucked in the large I.D., using 
a three-jaw air chuck. Standard tools 
on the hexagon turret and front and 
rear cross slides handle straight turn- 
ing, facing, boring and chamfering 
operations on the flange end. A turret- 
facing attachment on the rear cross 
slide operates two special turret- 
mounted facing slide tools, to rough 
and finish the tapered face. Tools for 
boring, shave-facing and forming are 
carried on the same turret station. 
The bore is completed ata high RPM. 
Then the spindle changes to a lower 
speed as the tools face and form and 
then dwell to clean up the cuts. 


A fixture is used for the second 
operation. An adapter centralizes on 


Note size of part compared to operator. 
Cross-feeding turret on the Gisholt 5L per- 
mits use of standard tools for cross-facing 
and grooving operations. 
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GISHOLT LEADS THE WAY 


Five different pump casing sizes handled with similar setup. First operation shown. Overhead 


piloted tools used for greater accuracy on multiple cuts. 


the machined hub, locating against 
the finished flange face as draw-back 
clamps hold on the opposite side. The 
turret facing attachment and special 
slide tools again machine internal 
surfaces which cannot be reached by 
standard tooling. A low speed and 
dwell again cleans up a shave-facing 
cut. F.t.f. time 7.5 minutes. 


Special slide tools face taper accurately at 
low cost. Change to low spindle speed and 
dwell at end of cut cleans up surfaces, pro- 


motes greater accuracy, saves extra passes 
at the work. 


Special turret-mounted facing slide tool is 
operated by turret-facing attachment on rear 
cross slide. Operating end of pusher arm en- 
circled. Tool carrying slide set at angle to 
centerline for desired taper on face. 


MANNING, MAXWELL AND MOORE CUTS TIME 71% 


Speeds production on 32” wheels with special 5L lathe 


This job story shows how a seven- 
hour f.t.f. time was reduced to two 
hours. It reveals how Manning, Max- 
well and Moore, Inc., Shaw-Box Crane 
& Hoist Division, of Muskegon, Mich., 
uses a Gisholt 5L with a 50 h.p. drive 
motor to gain full advantage of the 
versatility and operating economy of 
a horizontal turret lathe on opera- 
tions requiring heavy stock removal. 


The 5L is equipped with a raised 
headstock and hexagon turret, pro- 
viding 45” swing over the ways to 
handle a variety of large-diameter 
parts. Cross-slide travel is 1814” out 
from the center line. A cross-feeding 
hexagon turret permits use of stand- 
ard boring bars and tools to handle 
grooving operations, cross-facing, 
etc. “Tenth” indicators and longi- 
tudinal feed dials on the cross-slide 
and turret carriages speed tool posi- 
tioning. Taper attachments on both 
carriages simplify angular turning 
and boring. A chasing attachment on 
the turret carriage assures accuracy 
in threading operation. 


Let’s look at the setup for a typical 
part—a 32”-diameter, 62"-wide 
rolled steel control gate wheel heat- 
treated to 321-363 Brinell. These 
wheels are for the St. Lawrence 
Waterway System, and used in the 
“Shaw-Box” line of overhead travel- 
ing cranes. Four hand clamps on the 
O.D. of a 32”, four-jaw independent 
chuck pull the part back, locating it 
against the chuck jaw faces before 
chucking. The square turret on the 
cross-slide handles all O.D. taper 
turning and forming cuts. Hex turret 
tools cross-face and bore, groove the 
center of the 1242” bore, and machine 
a 2 t.p.i. oil groove for the length of 
the bore. The part is then reversed 
and similar facing, turning and form- 
ing are performed on the other side 
to complete the job. 


This setup removes 270 pounds of metal in 
two operations, saving five hours over pre- 
vious methods. Again, a new machine with 
sufficient capacity, horsepower and proper 
accessories has meant lower production 
costs and new operating economy. 


LOOK AHEAD...KEEP AHEAD...WITH GISHOLT 
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Handles variety of types and 
sizes with minimum change-over 
on No. 24 Automatic 


You'll spot cost-saving ideas here for 
machining large-diameter, thin-wall 
parts. The Torrington Company’s 
South Bend, Indiana, plant is using 
this setup on a Gisholt MASTERLINE 
No. 24 Automatic Production Lathe 
to produce a variety of inner and 
outer bearing races. 


To hold the parts without distor- 
tion, a 24”, three-jaw air chuck grips 
at six points on the O.D. Each chuck 
jaw mounts a pie-shaped swivel plate 
carrying two top jaws with loosely 
held steel contact pads. The part lo- 
cates against the back of the top jaws, 
with the contact pads automatically 
adjusting themselves to irregularities 
and—working with the swivel plate 
—equalizing pressure to centralize 
the part during chucking. 


In the first operation on the No. 24, 
this 15%4"-diameter outer bearing 
race is faced on one end and the O.D. 
turned up to the jaws. In the second 
operation (illustrated), the part is 
chucked on the previously machined 
O.D., locating against the machined 
face. Using standard longitudinal 
carriage feed, tools on the front slide 
turn the remainder of the O.D. Then, 
standard slide movement feeds the 
tools transversely, out from center, 
facing the end and forming an inside 
radius. Tools on the rear independ- 
ent slide then taper-bore and form 


TO PROFITABLE PRODUCTION 


TORRINGTON SPEEDS BEARING RACE MACHINING 30% 


15%"-diameter outer bearing race in chuck. First operation part at right. Note elongated 
slots on front tool block and boring tool holder, designed for quick adjustment to handle 


variety of work sizes. 


a radius on the O.D. to complete the 
operation. Floor-to-floor time on this 
well planned job is a fast, profitable 
three minutes. 


Swivel bases on front and rear 
slides speed angular setting. With 
facing and forming tools on the front 
slide in separate adjustable block, 
and boring tools on the rear slide in 


adjustable bar, setup is faster for a 
variety of part diameters requiring 
different length cuts. 


This machine handles 60 different part sizes. 
Chucking arrangement eliminates distortion, 
improves accuracy. Swivel base tool slides 
and adjustable tooling speeds change-over, 
helps reduce over-all f.t.f. time 30%. 


HOW SIMCA SIMPLIFIES CRANKSHAFT BALANCING 


Crankshaft shown arranged with end drive 
which speeds loading and unloading. Note 
strobe angle-indication lamp and amount 
meter in the same visual plane to assure 
quick, efficient reading. 


TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 


With the installation of two Gisholt 
3S Balancers, Automobiles SIMCA, 
Nanterre (Seine), France, has stepped 
up crankshaft balancing operations. 
To speed loading and unloading of 
the relatively long workpieces, a spe- 
cial end-coupling type of drive is 
used on the machine, rather than the 
standard belt drive. 

The end-drive coupling has an an- 
gularly graduated driving pulley in 
the housing below the direct reading 
amount meter. Angle of unbalance is 
indicated by the strobe lamp, and the 
amount of correction needed is shown 
by the direct reading amount meter— 
which is calibrated in terms of method 
used to correct the part (in this case, 
by drilling). 


End drive on 3S Balancer speeds handling of crankshafts 


After a part is rotated and checked 
for unbalance amount and angle, the 
operator removes it from the ma- 
chine and corrects it on a drill press. 
With each operator measuring the 
amount of unbalance and the angle, 
and performing his own correction, 
possibility of error is minimized. This 
arrangement permits balancing 50 
to 52 crankshafts per hour with the 
two Gisholt 3S Balancers. 


Gisholt Type S Horizontal Balancer readily 
adapts from belt drive to end drive, with no 
loss in accuracy —ideal for long workpieces 
not adaptable to rotation by standard belt 
drive. Amount meter calibrated in terms of 
correction drill depth eliminates lengthy 
computation by the operator. 
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Refinishes 
crankshafts with 
No. 4 Superfinisher 
attachment on lathe 


Here’s how Van Der 
Horst Corporation of 
America, Olean, New York, 
uses Superfinish to cut recondi- 
tioning costs and provide 
smoother, longer wearing bearing 
surfaces, on crankshafts, for locomo- 
tive diesel engines. 

The part shown is typical. All bear- 
ing surfaces are chrome-plated and 
then refinished to original dimen- 
sions. Previously, the bearing sur- 
faces were chrome-plated .015” over- 
size to permit refinish by grinding. 
Superfinishing has reduced the extra 
chrome requirement to only .002” in 
excess of finished diameter. This, plus 
the much lower cost in machine tools, 
permits a saving of $12 to $15 for 
each pin or journal surface handled. 

To do the job, a Gisholt No. 4 
Superfinishing attachment, equipped 
with a latch-on type follower arm, is 
mounted on a lathe carriage. This 
assures a rigid mounting base for the 
attachment and permits fast, accurate 
placement anywhere along the part, 
which is held between centers. 


HARVESTER’S MILWAUKEE 


Compact tooling arrangement permits ma- 
chining within relatively small bore of part. 


Ask for new Simplimatic Catalog 
1159-B. Complete machine information; 
job application section. 


VAN DER HORST SAVES 
515 PER BEARING SURFACE WITH SUPERFINISH 


Pin, main and journal bearings on these crankshafts are handled easily by No. 4 Superfinisher 
attachment with latch-on follower arrangement. 


The follower-type arm holds the 
Superfinishing stones in contact with 
the bearing surface. Each bearing is 
handled individually. All nine diam- 
eters on this part are finished in ap- 
proximately four minutes each, with 
one minute to move and set up the 
attachment for the next diameter. 
Superfinishing provides a final sur- 
face finish of 5 to 10 micro-inches 
RMS, assuring long surface life and 
better bearing load capacity. 


Relatively inexpensive Superfinishing at- 
tachment nted on existing equipment 
permits dramatic cost savings in chrome- 
plating...performs work which would 
otherwise require special crankshaft grind- 
ing equipment costing many times more. 


Ask for new 44-page Superfinisher 
Catalog 1169-B. Includes revised mate- 
rial from original textbook “Wear and 
Surface Finish,"’ machine information, 
job applications. 


WORKS SOLVES CLOSE-QUARTER MACHINING JOB 


Simplimatic’s platen table permits 7 tools in 15%” 1.D. of forging 


This story reveals how the problem 
of positioning slides for multiple cuts 
in a relatively small bore was solved 
for International Harvester’s Mil- 
waukee, Wisconsin Works. The part 
is a steel bull gear forging. 


The machine, a Gisholt MASTER- 
LINE Simplimatic Automatic Lathe, 
was furnished with three short tool 
slides with adjustable tops. The flat 
platen table permitted mounting the 
slides close to the work for maximum 
support. The part is held in a 24’, 
three-jaw chuck, which has a roller- 
bearing pilot bushing to support the 
boring bar on the center slide. A flat 
ground on this bar lets front and rear 
slide tooling be very close to the 
center line, permitting entrance into 
the bore before machining begins. 


Here’s the machining cycle: Platen 
table traverses slides to work, posi- 
tioning all tools inside rough bore. 
Rear slide feeds away from center to 
rough-straddle-face and rough-form 
the web. Front slide feeds away from 
center to finish-straddle-face and fin- 
ish-form. At same time, center slide 
rough and finish-bores, and chamfers 
I.D. with tools on piloted boring bar. 
The spindle stops to eliminate spiral 
toolmarks and the slides retract. 
Table traverses back to starting posi- 
tion, clearing the chuck for unload- 
ing. F.t.f. time is held to 2.80 minutes. 
Again, Simplimatic handles special machine 
functions at standard machine cost. Seven 
tools on 3 separate slides simultaneously 
enter and machine in 15%" I.D. to assure 
parallelism between front and rear faces. 


THE GISHOLT ROUND TABLE represents the collective experience of specialists 


in the machining, surface-finishing and balancing of round and partly round 
parts. Your problems are welcomed here. 


Printed in U.S.A. 


Madison 10, Wisconsin 


TURRET LATHES « AUTOMATIC LATHES + SUPERFINISHERS « BALANCERS « SPECIAL MACHINES 


We 
No. 11-1257 
691 
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Twin Mill 


NICHOLS MILLERS... 


Ideal Basic Machines 
for Automatic Production 


NICHOLS MILLERS are versatile, work- 
devouring machine tools, unexcelled in 
accuracy and fine workmanship. 


The TWIN MILL is practically TWO milling ma- 
chines in ONE. Opposed Milling Heads have SIX- 
WAY adjustability for quick set-up and flexible 
approach to complex light milling operations. 
Push a button, and an automatic table cycle gives 
you TWO completed milling cuts. This unique 
duplex Miller is a cost-cutter without equal! 
For high production precision milling where the 
double-barrelled approach of the TWIN MILL 
is not required, there are single spindle NICHOLS 
Semi-automatic Millers of varying work ranges. 
In addition to automatic table cycles, synchro- 
nized automatic down-feed of spindle head and 
automatic cross feeds are available. 

NICHOLS MILLERS have a magnetic attraction 
for the Tool Engineer's ingenuity. 

Write for literature and illustrations. 


A NEW 16 mm. sound, color movie is available for free 
showing. May we reserve it for you? 


MANUFACTURED BY W. H. NICHOLS COMPANY 

National Distributors THE ROBERT E. MORRIS COMPANY 
REM SALES DIVISION 

5002 FARMINGTON AVENUE e WEST HARTFORD 7, CONN. 
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New! Self-loosening chipbreaker 
clamp. A twist of the wrist releases 
insert for indexing . . . automatically lifts 
and lowers chipbreaker. No more prying 
chipbreaker free. No more fumbling with 
loose chipbreaker. Choice of 3 chipbreaker 
widths for accurate chip control. 


« y ] New! Setscrew accessible from top or 3 New! Unique carbide-surfaced chip- New! Three color-coded chipbreakers. 
bottom! Screw easily reached when breaker. New method bonds carbide Choice of three widths: yellow for 
holder is upside down or on its side. coating directly to chipbreaker. Ends all light cuts, silver for medium cuts, red for ® 
Easier indexing from any position. possibility of braze failure. heavy cuts. Makes identification easy. 


4 


: 


Holders use fewer parts. And all are 
standardized to cover widest range of 
applications. Means reduced inventories. 


ANNOUNCING 


THE 
CARBOLOY. 


Indexes faster, easier — from any posi- 
tion. Setscrew on Carboloy Lift-O-Matic 
Toolholder can be turned from either 
top or bottom. Even if the holder is 
upside down, or on its side, the setscrew 
is always easily accessible. 


What’s more, the clamp and chipbreaker 
are in one piece — and rise automatically 
when the setscrew is loosened. There’s 
no time wasted in fumbling with the 
chipbreaker or prying it free. 


Reduces set-up time, speeds up produc- 
tion. Because Carboloy Lift-O-Matic 
Toolholders can be set up faster and in- 


GENERAL 


CARBOLOY. 


EMENTED 


LIFT-O-MATIC 
TOOLHOLDER 


Only toolholder on the market with 
these 6 advanced design features 


dexed right in the machine, downtime 
is reduced — you get more production. 


Because of the new holder design and 
harder steel shanks, you get closer 
tolerance production .. . less scrap loss. 


17 styles in 8 sizes — stocked for immedi- 
ate delivery. Lift-O-Matic Toolholders 
are now at your local Authorized 
Carboloy Distributor. Call today; his 
name is in the Yellow Pages. Or, for new 
Lift-O-Matic Toolholder Catalog, write: 
Metallurgical Products Department of 
General Electric Company, 11173 E. 8 
Mile Street, Detroit 32, Michigan. 


CARBIOEsS 


> ELECTRIC 


New! Fewer parts to replace or stock. 6 Insert clears top of the shank. Stops 


chipping of fresh cutting edges against 
walls of insert pocket. Inserts are positive- 
ly clamped; clamp never touches shank. 


FOR CARBOLOY INSERTS 


what's inside... 


NEW! TRANSPARENT PACKAGES 


New plastic package makes it easy to see 
easy to pick out insert. 
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STEELWELD BRAKE DESIGN 
Easily Adaptable For Special Requirements 


Widening the bed of this 400 ton detachable ram bolster. With the This Steelweld Brake was built with a 
brake made it possible to serve a _ bolster removed, normal brake oper- double-plate bed having wide top and 
special purpose. The corresponding ations can be carried on. slot for punching purposes. This makes 


area of the ram was provided with a 


HILE a standard press brake can handle 

a wide variety of metal-forming opera- 

tions, often certain construction changes can be 
made that will permit doing work that normally 
would require a large costly forming press. 
Design changes can also be made that will speed 
production, improve safety or bring about other 
desirable advantages for specific types of work. 


STEELWELD 


PRESS BRAKES 


a low-cost press that is excellent within 
certain limits. 


The bed of this machine has been 
widened and the ram extended in 
width at front and provided with die 
knock-outs. The electrical control 
was designed to permit two opera- 
tors to work at the press with safety. 


Steelweld engineers have had a great deal of 
experience in tailoring press brakes to suit 
special jobs. Brakes have been built with many 
types of beds, with various shut heights, differ- 
ent speeds, unusual control arrangements, spe- 
cial gauges and safety devices, unique feeding 
equipment, etc. Because Steelweld’s design is 
such as to make changes comparatively easy, 
the cost is reasonable. 


For that next metal-forming job, whether it be a 
standard press brake operation or an out-of-the- 
ordinary one, it will pay you to investigate the 
possibilities of versatile Steelweld Press Brakes. 


Write for free copy of Catalog No. 2010 


STEELWELD DIVISION « THE CLEVELAND CRANE & ENGINEERING CO., 5465 E. 281 ST. e WICKLIFFE, OHIO 
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AUTOMATIC 
FEEDS 


AUTOMATIC FEEDS of various types can be easily 
applied to TAREX Automatics as they are designed to 
mount feeds in almost any position . . . including the front 
and rear slides or in the oblique position; also at the rear 
of the turret as well as to feed parts through the headstock. 
All provision has been made for mounting of automatic 


feeds as well as other auxiliary attachments. 


Ligusseut, Tousroox Tenperson, inc. 


292 Madison Avenue, New York 17, N. Y. 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—45 
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Newest Norton Grinder!. 


The 30° Type LCTU Semiautomatic... 


...@ production-booster 


for grinding 
large-diameter parts... 


> 
NAN 


Every Feature For Fast, Accurate, Automatic Grinding of large- trols are within easy reach of the operator and special job-easing 
ae, relatively light parts is built into the new Norton 30” equipment reduces his work and increases your er te 
Type LCTU Semiautomatic Cylindrical Grinder. It gives you This ultra-modern grinder is available in work lengths of 48’ 
the “Touch of Gold” by adding value to the parts it grinds and 72” and 96"’. 

by increasing your production rate and profit margin. All con- 
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The new Norton 30’’ Type LCTU Semiautomatic 
Cylindrical Grinder is expertly engineered to im- 
prove your grinding operations on large-diameter 
parts of relatively light weight. 

It does this by bringing you maximum speed, ac- 
curacy, operating ease and economy — typical 
Norton “Touch of Gold” advantages that mean top- 
quality, lowest cost production. 


Advanced Features 

e@ Automatic grinding cycle, under one-lever con- 
trol, assures fast, consistent output and reduces 
operating effort. Electrically timed termination of 
the cycle can be shifted to manual control. 

@ Start-stop of work rotation and coolant flow con- 
trolled automatically with the grinding cycle or 
manually, as desired. 

@ The rugged wheel spindle and sturdy work sup- 
porting units combine with the precision wheel 
feed mechanism to produce fast die-out with ex- 
ceptional repetitive accuracy in sizing. 

e Pre-set speed control permits separate table 
speeds for truing and grinding as set from the 
first workpiece. Thereafter, either speed is in- 
stantly provided by moving the table control lever. 

e All controls for feeds and speeds easily accessible 
from front of machine. Automatic or manual 
wheel feed settings speeded by ‘“‘click-count” 
index, enabling settings for work diameter reduc- 
tion in increments as fine as .0001’’. Handy work 


jogging lever permits fractional rotation of the 
work for most convenient loading or inspection. 


Many Accessories 
are available to increase the efficiency of the 30’’ 
Type LCTU for special jobs. Optional extras include 
locating devices, automatic wheel truing, automatic 
compensation of wheel head setting after truing and 
a lever-operated device for moving the grinding 
wheel into a shoulder to be ground. 


To Meet Your Competition 

Obsolete grinding equipment is a business risk. 
Why not get all the facts on how the new, highly ad- 
vanced 30’’ Type LCTU Grinder can aid in improv- 
ing your competitive position? See your Norton 
Representative or write direct. And remember: only 
Norton offers you such long experience in both 
grinding machines and grinding wheels to help you 
produce more at lower cost. Norron Company, 
Machine Division, Worcester 6, Mass. 


To Economize, Modernize with NEW 


NORTON 


GRINDERS and LAPPERS 


better products... .to make your products better 


District Offices: 
Worcester * Hartford * Cleveland * Chicago « Detroit 
In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5 


For more information fill in page number on Inquiry Card, on page 233 


NORTON PRODUCTS: Abrasives «© Grinding Wheels 
Grinding Machines Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives 
Sharpening Stones ¢ Behr-cat Tapes 
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(Left) 

1” RA-6 
Acme-Gridley 
tooled to 
complete 


the piece in a 
single setup— 
including cross 
drilling and 
cross tapping 


shockless indexing combined with 
independently-powered stock 


Acme-Gridleys are at their productive best 
when performing “secondary” operations 
during the primary setup—operations which 
otherwise would require additional time, 
machine investment, and floor space. 

On an Acme-Gridley you can perform 
operations that require “on-the-button” 
indexing—such as cross-drilling and cross- 
tapping in successive spindle positions— 
with the same fourth-decimal-point-accu- 
racy at the end of the shift as at the start. 

And—-your Acme-Gridley has power and 
stamina to spare, at the highest speeds and 
feeds that modern cutting tools can safely 


stand. 
SHOCKLESS, POSITIVE INDEXING of the spindle carrier at 
high speed is accomplished by a Geneva mechanism. 
Indexing starts thiy from a standstill, rapidly accelerates, 
then decelerates and comes to a dead stop without shock. ; LET US TELL YOU MORE ABOUT 
Accurate location and positive locking of the carrier is assured steme- Gridley BASIC DESIG 
by the locking pin hani ; N 
STOCK REEL IS INDEPENDENTLY POWER INDEXED through a ‘ This is but one of many BASIC DESIGN features which 
separate shaft and gear. This eliminates torsional strain and are responsible for Acme-Gridley's outstanding per- 
any tendency to whipping action, which might cause excessive } formance records. May we send you additional infor- 
wear on spindles and spindle carrier. mation? Or, better yet, let us send a representative 


to discuss possible production short cuts with you. 


Acme 


THE NATIONAL ACME COMPANY + 179 EAST I131ST STREET * CLEVELAND 8, OHIO 
SALES OFFICES: © Newark 2,New Jersey © Chicago 6, lilincis © Detroit 27, Michigan 
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Two Different Exhaust Manifolds Processed 


by Snyder Special 


Simultaneously in Random Sequence 
In-Line Transfer Machine 


SPECIAL FEATURES 


1. Production: 136 manifolds per hour. 


2. 28 Stations: Operations include milling, 
drilling, chamfering, probing and tapping. 


. Manifolds “A” and "B”, loaded at random, 
are identified by built-in sensing devices 
which activate or idle machining units at 
appropriate stations as required by the 
different parts. Parts “A” and "B” are 
identically processed at Stations 1, 4, 6, 7, 
8, 9. At Stations 6, 7 and 9, sensing devices 
detect Part "B"’ and bring in automatic 
clamp support. Both parts are turned over 
at Station 12. Part “A” is processed at 
Stations 14, 16, 17, 18, 19. Part "B”’ is 
processed at Stations 22, 24, 25, 26, 27 and 
both parts are unloaded at Station 28 by 
automation equipment. 


. Individual base segments provide maxi- 


mum flexibility for future part design 
changes. 


5. Floor space: 63’ x 20’. 


Standard Features of Snyder Machines 


. SNYDER SELF-CONTAINED UNITS and other units equipped with 


hardened and ground ways. 


. Threading and tap heads equipped with individual lead-screw 


spindles. 


. Minimum downtime for tool changes because spindles are 


9. 
10. 


arranged for pre-set cutting tools. 


. Standard and special parts interchangeable for speed and economy 


in maintenance. 


- Motorized automatic lubrication system for all moving parts. 

. Construction to J. 1. C. Standards throughout. 

- Master Push Button Panel and Light Console at Station 1. 

. Each unit equipped with its own push button control station for 


ease of tool setup and manual operation of unit. 
Electrical interlocks and full depth circuit throughout. 
Panels equipped with SNYDER CIRCUIT SLEUTH. 


SNYDER 


TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


52 Years of Special Machine Jools with Automation 
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Embody...Convenience, Economy 
Simplicity and Strength 


STYLE SR 

(opposite Hand SL) 
Armide and other carbide 
“throw-away” inserts. 


Sy | based on these superior features: 


@ IMPROVED CLAMPING METHOD—speeds indexing 
of Inserts. 


@ REPLACEABLE SEAT of Hardened Tool Steel— protects 
shank and provides flat base to prevent damage 
to inserts as they are clamped in position. 


@ SHANK of Heat Treated Alloy Steel—gives extra 
strength and rigidity. 


A slight turn of a single screw permits rapid indexing 
of the ARMIDE insert—reducing down time to a min- 
imum. 

The use of ARMIDE “throw away” inserts provides 
the economy of multiedged inserts— triangular inserts 
have six, square inserts eight cutting edges. These are 
available in Utility or Precision finish and in three 
grades of ARMIDE: 350, 370 or 883. 

Protection to the shank is given by the replaceable 
tool steel seat which prevents wear and damage to the 
shank and provides a flat base for the insert reducing 
the possibility of damage to the insert as it is clamped 
uy in place. A relief groove is ground into the seat provid- 
ARMSTRONG ing clearance when a dulled insert with “built up” 
TOOLS from your edges is turned over. 

Industrial Distributor ARMSTRONG ARMIDE Carbide Insert Tool Holders 
are furnished in two styles and three sizes. Complete 


data on these tools is given in Bulletin CIT, mailed 
on request. 


ARMSTRONG BROS. TOOL CO. 


"The Tool Holder People’”’ 
5213 W. ARMSTRONG AVENUE CHICAGO 30, ILL. 
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New 
CARBIDE INSERT 
} (opposite Hand TL) 
Holds Triangular 6-edge, 
| Armide and other carbide 
“throw-away” inserts. 
= 
WY 
Write for 
catalog 
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Cutting with two Carriages equipped with plain block 
rests and follow rests. 


32 inch 
Lathe. 


MACHINING 


BILLETS 


“American"’ Double Carriage Pacemaker 


An extremely difficult job —a real challenge to 
the rigidity, stamina and “'staying’’ qualities of any 
lathe. 


Cutting titanium offers terrific resistance to the 
cutting tool which in turn demands maximum 
rigidity of the tool supporting members in order to 
hold vibration to the very minimum; otherwise 
chatter and high tool mortality are inevitable. 


The fact that all of the major titanium fabricators are 
using ‘SAMERICAN” Lathes, selected only after 
repeated demonstrations, is conclusive testimony to 
the power, stamina and rigidity of these machines. 


There are exclusive features which definitely con- 
tribute to this result, such as the wide, four vee 
bed with walls rigidly tied together between the 
girths by an angular web which forms a chute 
for quick disposal of chips; replaceable hardened 
tool steel vees; solid 3-vee mounting of the 
carriage on the bed; powerful headstock with 
triple bearing spindle and bearing adjustment from 
the outside and others which space limitations pre- 
vent mentioning. 


For a complete description of all of these features 
just send for bulletin No. 144. 


THE AMERICAN TOOL WORKS CO. cincinnati 2, Ohio, U.S. A. 


LATHES AND RADIAL DRILLS 
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Using fast broaching speed 


and broaching two parts at once 


it is now possible to }LAPOINTE| 


the port faces on all surfaces of this 


This remarkable production rate of less than 20 seconds each (at 80% efficiency) is achieved 


by a broaching speed of 120 feet-per-minute, allowing the operator an ample thirteen seconds 
to handle each part. 


Carbide tooling . . . chatterless broaching. Carbide tipped tool bits and solid carbide blades 
remove approximately 5/32” stock on each surface (and that adds up to a lot of cubic inches! ) 
Carbide tooling is entirely practical at the rapid broaching speeds for which Lapointe-built 
machines, equipped with electro-mechanical drive, are designed. In the production of auto- 
motive parts, where a saving of pennies on any operation builds up to a staggering annual 
figure, it is essential to make each moment count! 


Lapointe has eased the burdens of production executives in the automotive industry for a 
great many years — not only by substantially stepping up production but also by taking full 
responsibility for the entire broaching program, including the building of the broaching 
machines, the fixtures and the broaches. Why not ask a Lapointe Field Engineer to discuss 
modern broaching with you? 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS + U.S.A. 


In England: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Here’s a line of ELECTRO-MOTIVE DRIVE BROACHING MACHINES ... . . available only at LAPOINTE 
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| 60” STROKE HORIZONTAL, ELECTRIC CH CONTINUOUS BROACHING, ELECTRIC SRHE SINGLE RAM HORIZONTAL, ELECTRIC 


-BROACH 


INLET MANIFOLD 
at 206 parts per hour! 


LAPOINTE SRHE, 150-inch stroke Single Ram Hori- 
zontal Broaching Machine with Electro-mechanical Drive. 
Equipped with positive action oscillating chip conveyor 
complete with trough. Note the protective guards. 


Two manifolds are completely broached at each cycle 
of the machine, through the use of this double work- 
holding unit (hydraulically operated), together with a 
wide 24-inch slide on which two sets of broaches are 
mounted. 


‘known to be the best in 


BROACHING 


MACHINERY, December, 19: 


| 
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VUE-7 VERTICAL SRVE SINGLE RAM  ORVE DOUBLE RAM 
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Manual 2 shifter levers for controlling speeds, 


Partial pre-selector \ dial and 1 lever se- 
2 for controlling feeds. 


lects 36 spindle speeds. Feeds selected manually. 


plan and pre-set speeds 
WIth 


Now you can choose exactly the right radial drill 
speed-feed control for your requirements . 

from among the four now offered exclusively by 
The Carlton Machine Tool Co.: 


Programming: Here's how the Carlton-Leber 

programming works: your production engineering 

2 department studies the workpiece drawing and 
Programming pre-selects speeds and feeds for an 

entire drilling program including as many as 20 or determines the sequence of drilling operations and 

30 operations. the correct speed and feed for each. This data is 


recorded on a routing sheet or blueprint and is 


transferred to the programming console. 


Operator is free to 
concentrate on start- 
ing and stopping 
spindle, changing 
cutting tools . . 

speeds and feeds 
having been pre-set. 


3 ~ 
| | | 
4 
4 2 
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) Pre-selector 2 graduated dials (one each for Pre-selector and programming Sets 
speeds and feeds) pre-set speeds and feeds. up correct speeds and feeds for a complete sequence 
of operations. 


and feeds for an entire drilling program 


The programming console contains an indexing Partial Pre-selector: Pre-selects four dif- 
dial which shows the operation sequence number ferent speed ranges and neutral. Nine speeds are 


being performed. Operator has local control and selected manually in each range. Reduces by half 


can perform operations out of sequence by man- the time required to shift over the manual method. 
ally advancing or reversing the indexing dial. ' 
ually advancing or reversing the indexing dial Manual gear shift also available. 
Pre-selector: For less lengthy or complicated It will pay you to re-evaluate your radial drilling 
drilling jobs, the programming unit can be dis- operations. You'll find one of these Carlton con- 
connected through a selector switch and the pre- trols will fit your requirements perfectly — and 
selector then becomes inoperative. The pre-selector will help reduce your drilling costs. For complete 
saves time by allowing operator to select the speed information, send today for descriptive bulletin. 
and feed for the next operation while the machine The Carlton Machine Tool Co., Cincinnati 25, 
is under cut. Ohio, U.S.A, 


specialists in radial drills 
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Oliver “ACE” Tool and Cutter Grinder 


WHEEL TRAVERSES ... not the work! 


Face mills, reamers, hobs, spot 
facers—all cutters straight or spiral 
—are quickly, easily and econom- 
ically sharpened with the Oliver 
“Ace.” 


You can grind tools and cutters more accurately with the Oliver 
“ACE” because the wheel is brought to the work, reversing the usual 
process. Abrasive dirt and grit cannot cause wear because the cross 
carriage is not in motion. The horizontal ram which supports the grind- 
ing head moves in special bearings and is fully enclosed, sealed against 
dust and dirt. Further accuracy is assured because the wheel can be 
trued by a stationary diamond which provides a fixed grinding line. 
It is not necessary to reset the cutter to compensate for wheel wear. 


The “ACE” is a universal tool grinder designed expressly for tool 
grinding—not a general purpose machine adapted to tool room work. 
It is simple to set up. All clearance angles are obtained by direct 
reading. Operators stand in a natural position with the control lever 
in easy reach and the work in direct view. 
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Standard ‘‘ACE’’ 


This machine is for high speed and light duty car- 
bide grinding. Only two fixtures are required to 
handle a complete range of tool and cutter sharp- 
ening. Clearance angles are obtained by tilting the 
grinding wheel the desired amount as indicated on 
a scale graduated in degrees. 


More OLIVER of ADRIAN Tool 


Heavy-Duty ‘SACE”’ 


... for grinding tungsten carbide cutters and tools 
in all of their many forms. Because it is for use 
with hard metals, all components have been de- 
signed with rugged going in mind. Like the stand- 
ard “ACE,” grinding is done on the top tooth, not 
on the side of the cutter. The operator has full 
vision at all times. 


Grinding Equipment 


2- 


» 


FACE MILL 
GRINDER 


Completely automatic. 
A machine tool designed 
for accurate grinding. 
Wheel dressed with 
every stroke. 


TEMPLATE 
TOOL BIT GRINDER 


Controlled form grind- 
ing for high speed, 
stellite and tungsten 
carbide single point 
tools. 


No. 510 DRILL 
POINTER 


Semi-automatic. For 
drills 14” to 3” in dia- 
meter. No. 21 bench 
models available for 
size 15” and smaller. 


DRILL POINT 
THINNER 


For low cost reclaim- 
ing of drills. Corrects 
off-center and_ too- 
thick webs and out- 
of-index cutting edges. 


DIE MAKING 
MACHINE 


Produces dies, gages, 
cams, templates, strip- 
per plates, ete. at 
greatly reduced costs. 
5 designs in 2 types. 


OLIVER .: ADRIAN 


OLIVER INSTRUMENT COMPANY 
410 E. Maumee St. + Adrian, Michigan 


C] Drill Pointer 


Face Mill Grinder 
CL] “Ace” Universal Tool 


Die Making Machine 
Drill Point Thinner 
Template Too! Bit 


and Cutter Grinder Grinder 
NAME 
COMPANY 
STREET 
CITY. ZONE STATE 
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i Just check the coupon for literature on the OLIVER of : 
_ ADRIAN machine you are interested in. Send it today to... ; 


Vibration won't loosen FLEXLOC self-locking nuts 


Where products must be reliable... must stand up 
under vibration, temperature extremes and hard use 


... designers specify rugged, reliable, precision-built 
FLEXLoc self-locking nuts. 


HERE’S WHY: 
FLextoc locknuts are strong: tensile strengths far 
exceed accepted standards. They are uniform: care- 


fully manufactured to assure accurate, lasting locking 
action. And they are reusable: repeated removal and 


We also manufacture precision titanium fasteners. Write for free booklet. 


replacement, frequent adjustments, even rough screw 
threads will not affect their locking life. 


Standard FLex oc self-locking locknuts are available in 
a wide range of standard sizes, types and materials to 
meet the most critical locknut requirements. Your local 
industrial distributor stocks them. Write us for complete 
catalog and technical data. Flexloc Locknut Division, 
STANDARD PRESSED STEEL Co., Jenkintown 19, Pa. 


STANDARD PRESSED STEEL CO. 


FLEXLOE tocknur DIVISION 
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ONLY GILBERT RADIALS 


OFFER ALL THESE FEATURES 


When you order a Cincinnati Gilbert radial, 
you get more new features per dollar than 


Weight any other radial can offer. And every feature Balanced arm 
carried on is designed to give you maximum return on __ Fesists torsion, 
opposed Timken your investment—in performance, produc- compression, tension 


tivity, and dependability. 


Head rides 
on anti-friction 
bearings; clamps 
three surfaces 


ring ee pport near tool; 
on hardened ring is 


rigidity 


And don’t overlook these additional features: 
¢ wide range of spindle speeds for efficient 


Long heel tool perf : 
performance; 
360° hardened gears throughout the machine; 
stability ¢ standard or special tap leads available; feature 


¢ modern styling which reduces housekeep- 
ing, convinces customers that your shop 
is up-to-date. 


Write or call for Bulletin 349. 
Powerful You can always 


column clamp get extra use 
available of spindle travel 
THE CINCINNATI GILBERT MACHINE TOOL CO. 
3346 BEEKMAN STREET, CINCINNATI 23, OHIO 


Safety 3 
elevating nut 
protects both 
operator and 
machine 
bearings 
| | 
column 
| 

counterbalanced for spi 
easy shifting = drop 


RIGHT TURN 
LINE 


LEFT TURN 


— 


END PLATES 


CONNECTOR TUBE 


Now...a new kind of Power Cylinder 
to help you cut costs 


HE new rotary motion Thomp- 

son Power Cylinder provides 
versatility of application, ease of 
installation, compactness and effi- 
ciency certain to solve many design 
and manufacturing problems. These 
features can cut your costs by sim- 
plifying production. It is now in 
use in a leading make of heavy-duty 
trucks. 


Requiring a minimum of space, 
the Thompson Power Cylinder can 
be operated wherever hydraulic or 
pneumatic pressure is available. 
Operating from 600-1000 psi, at 
700 psi it delivers approximately 
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26,000 inch pounds torque output. 
These parameters can be varied to 
obtain a custom installation. Also, 
over-running clutches, sprockets, 
gears, chains, etc., are easily adapted 
to the output shaft to further increase 
its versatility. 

Precision engineered, the 
Thompson Power Cylinder is as 
dependable as it is versatile. You 
can count on a long, continuous, 
trouble-free life. 


To learn more how the Thompson 
Power Cylinder can save you money 
in design, manufacture and installa- 
tion costs, write for our free book- 


let. Described are many of its diverse 
uses and additional benefits. Mail to 
Thompson Products, Inc., Michigan 
Division, 34201 Van Dyke Avenue, 
Warren, Michigan. 


You can count on 


Thompson 
Products 


Michigan Division: 
Warren and Portland 


For more information fill in page number on Inquiry Card, on page 233 
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If “one-at-a-time” rundown of nuts 
and bolts on your assembly line results 


in labor costs higher than you like to 
think about... 


If your production schedules would 
benefit from increased speed and effi- 
ciency in multiple nut setting, bolt 
tightening, or similar operations . . . 

If your product needs the quality 
control afforded by the simultaneous 


application of uniform torque to all 
nuts or bolts . . . 


Why not call on Cleco, pioneer de- 
velopers of modern, pneumatically 
powered multiple spindle assembly 
equipment? 

Cleco will custom engineer a mul- 
tiple spindle unit for your specific 
application, whether you require a 
manually-controlled, semi-automatic, 
or automatic machine—whether your 
operation calls for 2 driving spindles 
or 24, or more. 


Motor arrangement patterns are 
practically unlimited. The use of 
standard, proven Cleco Air Motors 
assures uniform operating efficiency, 
low maintenance costs, and immediate 
parts availability. 

Illustrated are a few examples of 
the many custom-designed multiples 
Cleco has delivered. To get detailed 
information about what Cleco can do 
to speed production, improve quality 
control, and cut down costs for you, 
write Cleco Air Tools, P. O. Box 
2119, Houston. 


AiR TOOLS 


Division of Reed Rolier Bit Company 


HOUSTON 


MULTIPLE SPINDLE UNITS 


facilitate quality control 


speed production 


Two spindle nutsetter 
for automobile stabil- 
izer bracket assembly. 


Five spindie unit for wheel 
assembly. 


Six spindle nutsetter for assembly 
of flywheel to crankshaft. Close 
center distance made possible by 
Griving spindles through offset 
gears. Unit has —— rod for 
easy disengagement from the work. 


Ten spindie unit for instal- 
lation of V-8 engine main 
bearing caps. Has ai regu- 
lators mounted in manifold, 
Stripping rod for disengage- 
ment. 


4 


iv 


Twenty-four spindle ma- 
chine shown setting oi! 
pan bolts on V-8 auto- 
mobile engine. Has 
Stripping rods for dis- 
engagement. 
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Rotating station. Plate moves in, locates 
on part and trips limit switch, causing 
rotation for next operation. 


Hardened pickup members hold part dur- 
ing transfer, locate it approximately prior 
to nesting in precision locators. 


Station 7 (left) mills mounting pad on short 
part. For long parts, this station is auto- 
matically skipped for Station 9 (right). 


MACHINING TIME-—-20 SECONDS 
CHANGEOVER TIME-—-ONE SECOND 


This LeMaire 21-station transfer machine, installed by one of the automotive “Big Three,” 
completely machines 180 aluminum transmission extensions per hour. It handles two different 
length parts . . . and is changed over from one part length to the other with the one-second flip 
of a switch. 

Most of the stations process both part lengths; others handle either the long or the short part 
exclusively. On the latter, parts which the station is not designed to process are passed auto- 
matically to the next operating station. Sensing devices, actuated by one selector switch on 
the main control panel, accomplish the changeover to machine different part lengths without 


manual adjustment of dog rails or limit switches, and without changing tool spacing, feeds 
or speeds. 


Other features: e Walking beam transfer with hardened pickup members and precision 
hydraulic control e Unitized construction e Complete electrical interlock e Individual 
controls at each station e ‘“PresTest’’ lights on main panel e LeMaire patented test panel 
in all control cabinets e Automatic lubrication e Electrical and hydraulic systems to J.I.C. 


This is just one of many successful, producing installations designed, manufactured and tooled 
by LeMaire. Let us help with your production machining problems. 


Note hydraulic cylinder which re-positions dog rail 
on hydraulic slide unit for part length change. Actu- 
ated by selector switch on main panel. 


Load station. Placing part in half locators depresses limit switch, 
causing interlock. Pressing cycle-start button causes walking 
beam pickup and transfer to No. 2. 


iy Major |.D.* Minor 1.D.* 
\ 
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TOOL AND 
MANUFACTURING 
COMPANY 


High-Production Machines 


Rotate short part 117° 
Rotate long part 70° 


MAIRE 
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“RIGHT COMBINATION” 
for every reinforced 
wheel 


... because Norton builds the 
“TOUCH of GOLD” into it 


For every grinding, cutting-off or slot- 


ting job where you need a reinforced 
wheel, there’s one Norton wheel that will 
do it best. 

Norton helps you make more money by 
supplying a complete line of reinforced 


wheels. You get the size, the abrasive, 
the reinforcing web and the rubber or 
resinoid bond best suited to the work. 
Such a wheel puts the “Touch of Gold” 
in your hands for better production at 
lower costs. 


... because Norton builds in 
Strength and Safety 


These pages can’t begin to show the 
many combinations to be found in Norton 
Reinforced Wheels, mounted wheels and 
points and sticks. 


Norton makes so many varieties you 
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can enjoy the just-right combination 
you’re after. This ““combination”’ lets you 
work fastest ... safest ....and most profit- 
ably. It’s your advantage in dealing with 
the world’s largest supplier of abrasives. 
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RN WHEELS 
Glass Cloth 


New — for the foundry and lower priced! 
Norton has been field-testing a new rubber- 
bonded-reinforced wheel. It’s ready now 
and well worth your investigation for sav- 
ings in your cutting-off operations on ferrous 
and non-ferrous metals. 


BD WHEELS 
Glass-Nylon 


For fastest cutting on right-angle grinders 
you'll want the glass cloth reinforced resinoid 
bonded hub wheels of rigid type. Use for 
medium toheavy weld grinding and smooth- 
ing flame-cut edges. Specify A24NBD for 
fast cut, A24QBD for long life. For cutting- 
off, A24RBD which is Nylon reinforced. 


BN WHEELS 
Glass Cloth 


Ten inch diameter wheels can now be had 
1/16” and 3/32” thick. In this range spe- 
cify A36TBN. For heavy duty work, requir- 
ing larger, thicker wheels, specify 
A24R14BN. Use them for slotting, for 
cutting-off non-ferrous metals, wire rope, 
many non metallic materials. 


BFR WHEELS 
Cotton-Nylon 


Top performers for light, portable grinding. 
These semi-flexible resinoid wheels have 
cotton fabric with an additional layer of 
Nylon for added safety. Specify A24KBFR 
for weld smoothing, removing scale, light 
finishing, minor cut-off jobs, etc. 


Also, Reinforced Mounted 


», 


BF WHEELS 
Cotton 


These resinoid straight wheels with cotton 
fabric reinforcement are “the right combi- 
nation” for peripheral grinding, do a fine 
job of deburring and finishing. Fine for 
blending and smoothing light welds. Also 
available in mounted wheels and sticks. 


For more information fill in page number on Inquiry Card, on page 233 


Wheels and Sticks 


See your Norton distributor for further facts about reinforced 
abrasive products. Ask him for Booklet No. 1748. Or write to 
NORTON COMPANY, General Offices, Worcester 6, Mass. 
Plants and distributors all around the world. 


ABRASIVES 
Giaking better products... to make your products better 


NORTON PRODUCTS 
Abrasives * Grinding Wheels « Grinding Machines + Refractories 


BEHR-MANNING DIVISION: 
Coated Abrasives «+ Sharpening Stones + Behr-cat Tapes 
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DIX! 450 Optical Precision 
Rotary table solves the 
problems of machining at 
compound angles. 


of the Vertical Spindle 
‘With the VERSATILITY 


5 OPTICAL MICROSCOPES 


The DIX! Optical Reversing Process assures perfect align- 
ment as well as round, taper-free holes. In work pieces with 
line bores on opposite sides, this is obtained by optically index- 
ing the built-in rotary table 180°, locking the spindle feed and 
using the hydraulic table in-feed instead. Electrical infinitely 
variable speed spindle drive; infinitely variable hydraulic 
feeds; special features eliminate effect of spindle over hang on 
accuracy. 


Made in Switzerland All measurements in inches 


Guaranteed service by factory trained staff 


e Engineering staff available for consultation 
© Spore Parts in New York stock 


e Your operators trained 


DIX! 60 now in wide use in leading aircraft and manufac- 
turing plants throughout the United States. 


THIS VERSATILE MACHINE IN OPERATION at our New 
York, and other conveniently located Demonstration Centers. 


e 


Our Headquarters 
in New York City 


& import Ita 


68—MACHINERY, December, 1957 For more information fill in page number on Inquiry Card, on page 233 


: 
4 
CCURA 
plane: and compound angles . . . 
 Savestime, labor & costs... \ 
reclamping and gcanbe # 
made in less than 10 seconds. 
WACHINERY Bu reac 
475 Grand Bronx 51, New York 
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Ona Transfer 


Machine 
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ENGINEERING 


INITIATIVE 
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Part Moves Instead of Cattern | 


Two milling heads are solidly anchored ‘ 
to wing bases to absorb high cutter } J 
thrusts. A traversing fixture carries } 
the securely clamped part between | & 
the cutters utilizing the movement | 


| Plunge Facing 
jof Intermittent Surface 
jon Rough Casting 


; / A rigid spindle plunge faces the rough 
' casting with an inserted blade cutter. 


of the transfer mechanism as the feed. 


Results: greater rigidity for better surface finish, longer 
cutter life, and shorter time cycle. 


No Floor Consoles 


Operator’s push buttons are sequence arranged at the 
first station of each section. Schematic pilot light ar- 
rangement on main control panel doors is visible from 
operator’s position and indicates each station function 
or malfunction. Elimination of floor consoles saves space 
and simplifies electrical maintenance. All electrical con- 
trols and wiring conform to J.1.C. Standards. 


Two massive guide bars on work head 
enter into fixture guide bushings giving greater accu- 
racy, better work finish, longer tool life, and permitting 
faster feeds and speeds. 


Building-Block Construction Provides 
for Part Design Change 


Standard main bases tie together the standard drilling 
and tapping units. Such interchangeable components 
provide the highest degree of machine flexibility for 
future part design changes. Hardened steel ways are 
standard construction. The individual standardized hy- 
draulic power unit off the floor improves housekeeping. 


As ] T fer Machi | 
“pertor rarnsrer . 


because of LAMB 


Knowledge of 
Manufacturing Methods 


Transmission Case 
Completely Machined 


Production is 128 pieces per hour at 100% efficiency. There are 112 stations 
for 237 machining operations, 128 hole probes with operations performed 
in five part positions. Parts are successively rough milled, bored and faced 
in the first section of the machine. Drilling, reaming, tapping, chamfering, 
counterboring, countersinking, spot facing and trepanning are completed 
in sections two, three and four. In the fifth section, the semifinish bore and 
counterbore, and finish profile mill operations are performed. 


Broad experience in modern manufacturing methods that 
assures understanding of the customer’s problems is an 
important characteristic of the LAMB organization. They 
also have the engineering ingenuity to solve these problems 
in a logical and economical manner. Illustrated and de- 
scribed on these pages are a few of the reasons why your 
next machine should have the LAMB name plate. It will 
mean higher production, lower unit cost, less down time, 
greater accuracy and uniformity, simplified maintenance, 
service accessibility, and minimized obsolescence. Submit 
your manufacturing problems for complete analysis today. 


: 


Profile Milling 
for Oil-Tight « 


Precision Finish 


¥ 


Lamb ingenuity provides the method for precision 
end-milling the part’s critical mounting faces. A 
constant feed rate is maintained over a 90° change 
in direction while cutting two surfaces parallel within 
.001 in 8 inches. The compound spindle carriage 
moves horizontally and vertically on pre-loaded 
linear ball bearings eliminating all carriage play. 


Standard Components 


Standard quill type hydraulic units are mounted on 
standard wing bases. Height variations and angular 
approach to work are accomplished with simple 
angular spacers. A change in hole angularity requires 
only an inexpensive change of spacer. This “‘ building- 
block” construction is applied to all units. 


Hydraulic Manifolding Reduces 

Piping and Maintenance 
Hydraulic manifolds with gasket mounted 
valves minimize piping and the possibility 
of leakage. Maintenance is simplified as the 


hydraulic controls are readily accessible and 
easy to replace without disturbing the piping. 


Greater Accessibility 


Optimum utilization of each machining unit allows wider 
spacing without excessive floor area. This “‘open”’ arrange- 
ment affords greater accessibility for tool change, adjust- 
ments and maintenance. For part design changes addi- 
tional machining and/or inspection equipment usually 
can be accommodated. 


**Packaged’”’ Hydraulic Power Units Simplify Service 


Hydraulic power units are built to J.I.C. Standards with com- 
ponents made by leading manufacturers. Motors, pumps, valves, 
fittings, etc., are selected to assist users in minimizing inventory of 
replacement parts and for service familiarity of maintenance 
departments. 


New Plant And Offices This modern plant, designed for special machine manufacturing, 
houses men and machines selected to provide the finest in automated production equipment. 


SINCE 


CO. wie 


Engineers and Builders of Special Machines and Automation Equipment 


Litho in U.S.A. 


ea 


7953 
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Chippers and Scalers—Start 
smoothly, hold easily, have fine 
throttling control. 


Screwdrivers—Reversible and 
non-reversible types to drive any 
size threaded fastener to 4”. 
clutches assure 
proper fastener tightness. 


Drills—Reversible and non- 
reversible in straight or angle 
models to 3” capacity. 


Impact Wrenches—Forty-one 
models available. Capacities to 
134” bolt size. 


Hoists—300, 500, 700, 1000 
pound capacities. Pull chain con- 
trol or remote control available. 


Grinders—High torque air 
grinders in straight, angle and die 
grinder models. Sanders and wire 
brush machines also available. 


Chicago Pneum ALI 5 ces: 4h Street, New York 17, N. Y. 


PNEUMATIC TOOLS « AIR COMPRESSORS + ELECTRIC TOOLS © DIESEL ENGINES * ROCK DRILLS « HYDRAULIC TOOLS « VACUUM PUMPS « AVIATION ACCESSORIES 
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you 
GRIND, 
DRILL, 
DRIVE, 
LIFT 
BOLT 


It's common knowledge that the United 
States is preparing to launch a ‘made in 
U. S. companion to Russia's Sputnik 
I, and join in the search for knowledge 
of outer space. The magnesium alloy 
sphere that will soon be orbiting over us 
was produced by Brooks and Perkins, 
Inc., experts in solving difficult metal 
fabricating problems. And the Shear 
that cut the blanks that became the 
sphere is a Cincinnati. 


Brooks & Perkins states that performance 
of their Cincinnati has been ‘‘excellent.”’ 
Their machine, like all Cincinnati Shears, 
combines micrometer accuracy with high 
speed operation. Straight and parallel 
cuts are consistently produced, so accur- 
ately that only a micrometer can detect 
any variation in width of the sheared 
piece. 


USE 
CINCINNATI 
SHEAR 


This accuracy doesn’t call for spe- 
cial skill or manipulation on the 
part of the operator. As a matter 
of fact, Cincinnati Shears are 
built to cut all thicknesses, from 
thin material up to capacity, without 
changing knife clearance. This 
prevents accidental damage and elimin- 
ates interruptions in production. 


Dependability, equally important, is in- 
sured by Cincinnati interlocked con- 
struction. No welds are used as load 
supports, yet the bed is directly sup- 
ported by the housings. All-steel frame 
members minimize deflection. 


The sketches at the right show a few 
important features. For full information 
write Department D for Catalog S-7R. 


*Photos courtesy of Brooks & Perkins, Inc., Detroit, Michigan 


THE CINCINNATI SHAPER co. 


25, OHIO, U.S.A. SHAPERS - SHEARS - PRESS BRAKES 
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Interlocked construction means 
no welds used as load supports 


Front-controlled power back 


gauge is accurate, fast, con- 
venient. 


Gap frames allow shearing 
pieces longer than the machine 


= 


Hydraulic holdowns exert tons 
of pressure, insure accuracy. 


Inclined ram offsets the thrust 
caused by shearing action. 


Different gauges, held with same 
tonnage, can be cut together. 


— 
; 
Some Important Standard Features . 
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© Open-side Accessibility 


FVERY HEAVY DUTY e 100% Hydraulic Table Drive 


e Built-in Spindle Motor 


S FAC F G | N F Centralized Controls 
e Low Pressure Hydraulic System 
SHOULD HAVE: 


© One-Shot Lubrication System 
e Adequate Safety Devices 


BUT THEY DON'T— 


So GET A HILL with ALL the above features plus 

many other design improvements which insure rapid 

stock removal and accurate grinding of flat surfaces 

within the periphery of the grinding wheel. HILL Ver- 

tical Spindle grinders are built in table widths of 18”, 
24” and 30” with table lengths from 5 to 20 ft. 


18” x 24” x 204” HILL Vertical Spindle 
Open-Side Hydraulic Surface Grinder. 


(Also built in Horizontal spindle design) 


INDUSTRY 


HILL ACME COMPAN 


WEST GSth STREET . CLEVELAND 2, OHI 


_ — & POLISHING MACHINES © HYDRAULIC SURFACE GRINDERS © ALSO MANUFACTURERS OF “ACME” FORGING © THREADING, 
TAPPING MACHINES © “CANTON” ALLIGATOR SHEARS © BILLET SHEARS © “CLEVELAND” KNIVES © SHEAR BLADES 
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Helixform*—a new method for bevel gear production! 


The new No. 112 Hypoid Helixform 
Gear Finisher improved 
quality and increased production on 
spiral bevel and hypoid non-gen- 
erated ring gears up to 10%” in 
diameter, and 244 DP such as em- 


jloyed in passenger car axles. 
plo) 


assures 


The Helixform Cutting Method 
used on this machine offers these 
advantages: 

Conjugate tooth surfaces,minimized 
gear development, complete control of 
tooth bearing, and greater adjustabil- 
ily in final assembly. 


We will be glad to send a bulletin 
giving further details on request. Ask 
for literature on the No. 112 Hypoid 
Helixform Gear Finisher and the 
companion No, 112 Hypoid Gear 
Rougher. Write for it today. 

*Trade-Mark 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3,N.Y. 
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ONLY SWEDISH CRAFTSMEN 


Can Build These Precision Millers 
At Such Surprisingly Low Cost 


HORIZONTAL AND VERTICAL SAJO MILLERS 
Built to U.S. Standards, Sajo Millers with proven 


production records in modern industry are avail- 


able in both plain and universal models. In- 


stallation references in your vicinity on request, 


Standard Duty +2 (Model 54) 
ALL GEARED Millers— 
Plain, Universal and Vertical—table 52” 
x 11”, 7% HP with power feeds (longi- 
tudinal 332”) and power rapid traverse. 


Light Duty +2 (Model 53) 
ALL GEARED Millers— 
Plain and Universal—table 413%” x 9%” 


—3% HP with power feeds (longitudinal 
2412"). 


Light Duty +2 (Model 48) 
Utility Millers— 
Plain and Universal—table 413%” x 9%” 


—3'2 HP with power feeds (longitudinal 
242"). 


S t n INDUSTRIAL CORPORATION 


76-E MAMARONECK AVENUE © WHITE PLAINS, NEW YORK 
X-8A157 


HORIZONTAL AND VERTICAL SHAPERS © POWER HACKSAWS 
FAST SERVICE AND PARTS AVAILABLE FROM MAJOR CITIES, WRITE FOR CATALOGS 
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BIG, but what is it? 


Well, first of all, it’s a forging, one of the largest of its kind 
that Bethlehem has ever made. But when you attempt to 
guess its purpose, you may be stumped, as others have been. 
It looks like a king-size bell, though of course it isn’t 
that at all. 

The husky forging is actually the top cylinder for a 
6500-ton briquetting press. It had to be made with great 
care, and of just the right steel, for its job will be rugged. 
As you see it here, it stands 9 ft high and weighs just about 
67 tons. Its maximum OD is 104 in. 

Obviously, this is a special type of forging, a type you 
seldom encounter. You may never need anything of like 


BETHLEHEM STEEL 


design. But please remember, the Bethlehem shops make 
every type of forging, large and small, for every commercial 
requirement. Some of these pieces weigh a hundred tons 
and more; others weigh less than a pound. 

We are always able to meet your specifications on press, 
hammer, and closed-die forgings, regardless of design. Call 
us when next in the market; you'll find that our prices 
and deliveries are fully competitive. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 
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PHILADELPHIA 
HERRINGBONE 
SPEED REDUCERS 


-»»PAY OFF IN HIGH EFFICIENCY 
GREATER STRENGTH, LONGER LIFE 


Where you have a machine drive that requires high horsepower speed reduction 
under grueling load and shock conditions, specify Philadelphia Continuous Tooth 
Herringbone Speed Reducers . . . Built to withstand the most severe round-the- 
clock operation, these Reducers offer you extra service dividends through high 
efficiency, greater strength, and years of quiet, trouble-free operation. 
Herringbone and Helical Gear teeth are precision cut for maximum tooth 
contact and overlap ...assure uniformity of torque and freedom from dam- 
aging vibration. 
Gears and Pinions are arranged symmetrically within rugged, compact housings, . 
which assures equal loads on each shaft bearing, and minimizes the most severe 

stresses. Fully enclosed, self-contained housings prevent oil leakage . . . no parts 
catalog . . . contains com- such as glands require adjustment... more than ample oil reservoir assures cool 
plete designendapplication correct lubrication. Available in single, double and triple reductions covering a . 
data on these widely used, 
highly efficient units. range of ratios from 1.75:1 up to 292:1, Philadelphia Herringbone Reducers 
provide optimum performance at minimum cost. 


phillie gear PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA. 
Offices In all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS + LIMITORQUE VALVE CONTROLS * FLUID MIXERS ¢ FLEXIBLE COUPLINGS 
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Send for new 48-page 


Virginia Gear & Machine Corp. e Lynchburg, Va. 
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Look at New Britain's 


new cross slide 
arrangement 


Independent radial cross slides in 
all positions, providing maximum 
clearance for more cross slide 
operations. 


Look at New Britain's 


open-end 
chucker design 


Greater accessibility for all applica- 
tions and particularly well adapted 
to automatic handling of pieces. 
New Britain-Gridley Machine 
Division, The New Britain Ma- 
chine Company, New Britain, 
Connecticut. 
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Look ot 
Automatic Loading on 


New Britain +GF+ 


This basic optional feature can 
make money for you whether you 
are working with forgings, bar 
slugs, or bar stock. 


Look at New Britain's 


cam-controlled 
boring machine 


SS >= 
j 


/ 
Chas 


When you are working to tenths 
there is no substitute for the posi- 
tive tool control that only precision 
cams provide. New Britain-Gridley 
Machine Division, The New Britain 
Machine Company, New Britain, 
Connecticut. 


Holding fixtures are de- 
signed for quick, convenient 
loading, with automatic 
clamping and unclamping. 


OWER COST...PER PIECE WITH 


SURFACE BROACHING OF SMALL PARTS 


In many plants where large quantities of duplicate metal 
parts are being machined, substantial savings are being 
made through the adoption of surface broaching. Produc- 
tion is exceptionally high, close tolerances are main- 
tained, and tool maintenance costs are much lower than 
with ordinary methods. Foote-Burt engineers, pioneers 
in this advanced machining method, have had a wiae 
experience in applying surface broaching, in many fields. 

THE FOOTE-BURT COMPANY 
Cleveland 8, Ohio 


Detroit Office: 24632 Northwestern Highway, Detroit 35, Mich. 


ENGINEERED FOR PRODUCTION 


Peewee 


Write for Circular No. 503 


PIONEERS IN SURFACE BROACHING 


For more information fill in page number on Inquiry Cord, on poge 233 
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Since 1912, Buhr has grown steadily to its present 
position as a world leader in the manufacture of 
special automation machinery. 


Wherever special metal-working machinery is pur- 
chased, BUHR ECONOMATICS are well-known 
for Quality and Performance. 


FI FSB \NACHINE TOOL CO. 


ANN ARBOR, MICHIGAN 
Solidly Engineered + Precision Built - for World’s Leading Manufacturers 


spindle high production 
| 
ECONOMATIC 


assumes full control of producing 
one of the nation’s finest lines 
of precision heavy-duty 
metal working lathes.. 


plans at 


1 continue the present line of Sidney engine 3 increase manufacturing facilities to integrate 
and precision toolroom lathes, as well as production and assure better delivery. 
. the Sidney Fluid Tracer in the conventional- 
and universal-type. 4 merchandise Sidney Lathes with the same 
2 expand the Sidney line to cover a wider aggressiveness which has characterized the 
7 range of sizes and applications. selling efforts of the Buhr organization. 


SIDNEY...a fine name in lathes...will be even FINER! 


SIDNEVY MACHINE TOOL CO. 


SIDNEY, OHIO 


Wholly-Owned Subsidiary of Buhr Machine Tool Co. 
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JONES & LAMSON 


“AUTOMATION” 


This tape-controlled table 
eliminates set-up time on small lots 


It’s natural enough, in a way, to associate 
“automation” with huge plants and their long, 
high-speed production lines. 

We should also keep in mind, however, that 
certain “automation” techniques offer tre- 
mendous benefits to the small job shop. Jones 
& Lamson research and development have 
produced remarkable results in applying “‘au- 
tomation”’ to small-lot production. 


Are you interested in drastically cutting set- 
up and change-over time, and greatly increas- 
ing your small-lot flexibility? We’d be 
pleased to show you how the results of our in- 
tensive research and development programs 
can be put to good use in your operations. 

Write for literature. JONES & LAMSON 
MACHINE Company, 512 Clinton Street, 
Springfield, Vermont. 


Turret Lathes +¢ Fay Automatic Lathes «+ Milling & Centering Machines ¢ Optical Comparators + Thread Tools ¢ ‘Thread & Form Grinders 
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Allen-Bradley Line 


of MOTOR CONTROL 


— 


— 


Bulletin 200, Type G Relay. Bulletin 202 Contactor, Bulletin 700, Type C. Bulletin 702, Size 2, 3 Pole. 
Rated: 5 amp, 64 v; 2 amp, Size 2, 1 Pole. Rated: 50 Rated: 10 amp, 550 v max. Rated: 50 amp, 550 v max. 
125 v; 0.5 amp, 250 v. amp, 115-230 v. 


A.C. relays are made in different types for various applications, with 


D.C. relays are made with up to 8 poles. Also universal types, having up to 8 poles. The universal type, having contacts changeable from a 
contacts changeable from N.O. to N.C.—or vice versa—by merely N.O. to N.C.—or vice versa—is very popular. The A.C. solenoid con- ; 
reconnecting the terminals. Up to and including the 150 ampere rating, tactors, made in 9 ratings up to 900 amp, 550 v max., will satisfy 

D.C. contactors are of the solenoid type; beyond this rating, up to any service requirement. Silver alloy contacts are used throughout 

and including 600 amperes, the clapper type construction is used. the D.C.-A.C. solenoid relay and contactor lines. 


Bulletin 600 in general Bulletin 709, Size 1. Rated: : 
purpose enclosure, com- 7% hp, 220 v; 10 hp, 
: plete with reliable over- 440-550 v. Same general : 
Bulletin 600, Form 52, Bulletin 209, Form 2. Max load breaker. Rated: 1 construction for max rat- ¥ : 
double pole only, open rating: 1/2 hp, 115 v; 2 hp, 110-220 v. ings of 300 hp, 220 v; 600 i 
type. Max rating: % hp, hp, 230 v. hp, 440-550 v. 

1 15-230 v. 

; ; All Allen-Bradley A.C. motor control is equipped with silver alloy con- 5 

D.C. manual starters have a rugged, snap action mechanism that pre- tacts which are always in good operating condition. Because all A-B E 


vents contact “teasing and thus prolongs contact life. D.C. manual 
and solenoid starters have maintenance free, double break, silver alloy 
contacts. Motor overload protection is reliable. 


solenoid starters have only one moving part, trouble free performance 
and long life are automatically assured. It is the basic reason for Allen- 
Bradley's ‘quality’ reputation. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Lid., Galt, Ont. 


RELAYS AND CONTACTORS 
= 
 ACROSS-THE-LINE STARTERS | 
— 
: 
e 
1 wexr ! 


BULLETIN 267 are time jimit, resistor type starters for 


automatic acceleration of constant speed shunt and compound 
wound D.C. motors. Solenoid contactors used up to and including 
Size 4 ratings. Max ratings: 75 hp, 115 v; 150 hp, 230 v. 


BU LLETIN 268 are time limit resistor type starters for 


automatic acceleration of adjustable speed shunt and compound 
wound D.C. motors. Designed for heavy duty service. Both Bulletin 
267 and 268 starters available with or without dynamic braking 
feature, and also for reversing service. Max ratings: 75 hp, 115 v; 
150 hp, 230 v. 


The Allen-Bradley quality line is not limited to alternat- 
ing current motor control. A companion line of direct 
current motor control is available with the same out- 
standing quality . . . the same reliability . . . the same 
ability to “take it.” Both lines are described and listed 
in our latest A-B Handy Catalog, and our trained field 
engineers will also be glad to help you with your con- 
trol problems. 

You cannot make a mistake when you insist on Allen- 
Bradley control. 


B U i L ET 1 N Yd 4 Oo are graphite resistor type starters for auto- 


matic acceleration of squirrel cage A.C. motors. Made with | or 2 
points of acceleration. Can provide velvet smooth acceleration for 
squirrel cage motors. Max ratings: 200 hp, 220-440-550 v. 


BULLETIN 983 high tension starter illustrated above is 


of the reactor type, intended for starting synchronous motors. Avail- 
able as an autotransformer reduced voltage starter; also in the 
across-the-line construction. The heavy duty, solenoid air break con- 
tactor assures long, trouble free life. Max ratings: 1500 hp, 2300 v; 
2500 hp, 4600 v. at 0.8 P.F. 


N-BRADLEY 
MOTOR CONTHOL 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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A SOUND EQUIPMENT REPLACEMENT POLICY 
IS ESSENTIAL TO MANUFACTURING PROGRESS 


“TAPCO PLANT”’ THOMPSON PRODUCTS, INC., CLEVELAND, OHIO 
MFRS. AUTOMOTIVE, AIRCRAFT, ELECTRONIC AND INDUSTRIAL PRODUCTS 


6¢ odern management must base decisions on facts and figures, not on hunches. We at 
M Thompson Products consider the proper administration of a capital expenditure 
program one of the prime responsibilities of management. Capital expenditure 
appropriation requests supported by engineering economy studies (MAPI type) 


and a make-good report after installation provide a sound basis for our decision 


i) PRESIDENT 


Thompson Products, /nc. 


Keep Gathering Metal-Working 
Production Ideas...Be Well Informed 
When You Replace Machinery... 
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specifications: 


248 Operations — 
drilling, spotfacing, chamfering 


Capacity — 
parts up to 36” O. D. x 30” long 


Spindle Capacity — 
drill %4” to 1” in steel, 
3” O.D. x No. 3 Morse Taper 


Spindle Travel— 
30”, with max. speed of 60 ipm. 


Spindle Head— 
hydraulic cylinder actuated, 

0 ipm. rapid approach, 
speeds—as selected by tape 
feeds—4-feed rates between 0.5 

and 11 ipm. 


Rotary Table— 
40” O.D., 1% HP motor 


Tools— 
13, quick-change type 
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PUNCHED TAPE FOR 
EACH PART 


MACHINES DESIGNED TO MEET YOUR NEEDS ROCKFORD, 
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new BARNESDRIL machine 


automatically programs 248 operations 


on compressor housings 


® teatures numerical control by punched tape, unique tool control board 


® reduces set-up, saves fixturing costs, assures accuracy 


® solves high-volume, short-run production 


This new Barnesdril programming machine auto- 
matically performs a preselected pattern of operations 
for machining gas turbine compressor housings, from 
information stored on standard, business-machine type, 
punched tape. The pattern is changed at will by 
substituting a different tape, and the pattern applies 
to single or multiple plane operations. 


A specially designed tool control board integrates 
the machine programming with the proper sequence 
of cutting tools, so that the machine will not operate 
until the correct tool has been selected and placed in 


NUMERICAL CONTROL 
PROGRAMMER 


“MACHINE 


the machine, and all others returned after use to 
their proper places on the tool board. Tools are 
quick-change pre-set type, selected successively for 
drilling, boring, reaming, tapping, spotfacing and 
chamfering. 


Information fed back from the machine's movements 
by means of selsyn motors maintains a constant check 
on the accuracy of positioning. In actual operation 
the machine cycles constantly within .003” for true 
positioning tolerance. Repeatability accuracy is with- 
in .001”. 


With program-type machining, Barnesdril engineers 
provide automatically-selected spindle speeds in se- 
quence, according to the best machining practice for 
the particular operation and kind of material. Feed 
rates are also programmed to meet the requirements 
of the part design and machining operation. 


Flexibility in type, number and position of operations 
is obtained by substitution of separate tapes for in- 
dividual parts to be machined. As a result substantial 
savings are realized in set-up time and fixturing 
costs. These are important advantages in high-output, 
short-run production. Also, with the flexibility inherent 
in program-machining, the need is eliminated for 
stock-piling parts. 


your inquiries are invited! 


Barnesdril engineers invite your questions and in- 
quiries in connection with production savings involved 
in program machining for high-output, short-run parts. 
Send parts or drawings for estimates, or request an 
engineer to call and discuss these problems in your 
plant! 


BARNES DRILL CO. 


th year 


820 CHESTNUT STREET © ROCKFORD, ILLINOIS 
DETROIT OFFICE: 3419 South Teleaqraph Road 
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Before you buy any turning equipment 


see what you get from 


SUNDSTRAND 


This SUNDSTRAND Tracer Lathe 
simplified operation, reduced costs 


and improved accuracy and finish! 


This one Sundstrand Automatic Tracer Lathe 
installed at International Harvester’s Tractor 
Works replaced two lathes previously required 
for the turning of bevel pinion shafts. Increased 
production, reduced set up time, closer toler- 
ances, simplified operation, reduced costs, and 
finer finishes are the benefits of this change to 
Sundstrand. 


Changeover time was reduced from an average 
of 8 hours to 1 hour on the multiple small lots 


*REG US PAT OFF 


turned on this lathe. Rough forgings are ruff 
and finish turned in one set up using an auto- 
matic indexing tool turret equipped with a ruff 
and finishing tool. Finishes were improved 50% 
over previous machining method and tolerances 
are consistently held within the specified limits 
to eliminate rework. 


All of these combined features add up to a 
production increase, reduced cost and overall 
simplified operation. 


AUTOMATIC LATHES SIMPLEX RIGIDMILS 4 DUPLEX RIGIDMILS 
MACHINES DESIGNED TO MEET YOUR NEEDS BR QOCKFORD, ILLINOIS, U.S.A. 


MULTIPLE TOOL TURNING—Where a variety of turning, Sadi facing, and forming 


” ” ti ore d on a particular part, Sundstrand automatic lathes can be 
e e provided witha ion of tools ted on front, rear, and overhead carriages, 
P g the number of surfaces to be machined in a short machine cycle. 


INCREASES EFFICIENCY 


. . . because the choice of the processing method — 
including the machine and tooling —is based on 
years of experience in solving every type of machining 
problem. Because Sundstrand builds a complete range 
of tracer, multiple tool, vertical and special lathes as 
shown on these pages, you will obtain the best machine 
for your specific needs, one that includes advanced 
design ideas for outstanding turning efficiency. “ 
PUNCH CARD CONTROL—A few of the parts being turned on this punch card 
controlled automatic lathe are visible in foreground. Both setup time and mechanical 


skill requirements are held to a minimum with this machine while high-quality 
work is assured. 


VERTICAL TURNING—This Sundstrand vertical automatic production lathe is basi- SPECIAL TURNING—Where prod 
cally a standard machine with platens for mounting turning or grooving slides, 
multiple tool slides, or tracer slides. Floor space i its are red d materially, 


q 


ts are high, Sundstrand special 
automatic loading process lathe lines, like this one for aut ti fts 
insure high output bed top quality work. The part goes through the complete line 
and automatic handling can be applied readily. One operator can readily handle without any 

several of these machines. 


More facts about Sundstrand turning equipment 
are available in Bulletin 686 Write for your 
copy today. 


Machine Tool Co. 
2530 Eleventh St. e Rockford, lil., U.S.A. 
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TRIPLEX RIGIDMILS , SPECIAL MACHINES 
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BARBER-COLMAN offers 


new 32-speed 


More rigidity, more threading features, more lathe per dollar! 
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Here are the all-new Hendey No. 2013 and No. 2516 lathes, with 
a 32-speed geared head (up to 2000 rpm), a complete line-up 
of threading features, and heavy-duty design combined with 
toolroom precision. The 32-speed headstock transmission con- 
tains crowned, flame-hardened spur gears which are auto- 
matically lubricated. You select speeds simply by shifting 
gears. Greatly simplified mechanical design gives you lower 
maintenance costs — more machine, dollar for dollar, than 
any other lathe in its class. 


Three sets of super-precision tapered roller bearings support 
the spindle at both ends and in the middle, increasing accuracy 
and improving finish. An automatic spindle adjuster eliminates 


any manual adjustment of the spindle bearings regardless of 
the spindle speed. 


The extra-heavy bed casting is made of dense, wear-resistant 
semi-steel, which is induction-hardened and ground on all way 
surfaces. Lathes can be furnished with a 15, 20, or 25 hp 
spindle drive motor and come equipped with a load meter and 
automatic overload release for the carriage feed. 


Hendey has all the threading features, including: (1) multiple- 
thread indexing spindle, (2) built-in thread-chasing dial, (3) 
66 feed and thread changes, with 2 to 120 quick-change 
threads per inch and feed range from .0015 in. to .091 in. per 
revolution, (4) reverse lever on apron, (5) automatic micro- 
meter stops, (6) ball-thread-chasing stop on cross-feed screw, 
(7) hardened and precision-ground cross-feed screw and com- 
pound screw, (8) automatic, filtered lubrication to the half nuts. 


Compare these tailstock features with other lathes on the 
market: Weighing almost 400 lb, the tailstock can be positioned 
quickly and easily with one hand. And the ways under it are 
hardened and ground. Large 414 in. diameter spindle has a 
full 10 in. extension, with slow and rapid traverse speeds. 


machine division 


geared-head lathes 


BARBER-COLMAN COMPANY COLMAN 
122 Loomis St., Rockford, Illinois ® 
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NEW 


HYDRAULIC SLOTTER OFFERS BOTH 


tracing and 


conventional slotting 


Here's a powerful new Hy-Draulic Slotter capable of doing both 
conventional slotting and complicated tracing work. Rotary tracing 
and straight work are handled by a transverse movement of the 
saddle. Equipped with a highly sensitive, precision-engineered Kopy-Kat 
Duplicator, this slotter will actually produce its own working 

templates from a toolroom master, or from a finished workpiece. 


Design features of this versatile new machine include powerful fulcrum 
drive to the ram, hydraulic feeds and power rapid traverse in all 
directions, and pendant controlled cutting speed changes. 


See your Rockford Machine Tool Co. representative, or write us directly, 
for the complete information on this new Hy-Draulic Slotter. 


ih | 
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2500 KISHWAUKEE STREET ROCKFORD, ILLINOIS 
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GRINDING | 
METHODS 


Increasing stock removal by face grinding 
boosts production 26%... rejects eliminated! 


Greater contact area of the segmented 
wheel, backed up by rigidity and high 
horsepower of the Mattison No. 4000 
hydraulic-feed face grinder, produced 
valuable production benefits in grind- 
ing tamper bars at the Barber-Greene 
Company, Aurora, Illinois. 

The tough steel bars must be ground 
within .005 in. for flatness. Production 
officials of the company say: ‘‘Our 
grinder takes a good, deep cut out of 
the bars and does it speedily, without 
overheating.”” Time-study figures com- 
piled over a three-month period show 
the following production gains over the 
old method: 19% increase grinding both 
ends; 29% increase grinding edges; and 
30% increase grinding flats, an average 
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of 26% gain in all operations on the 
‘‘Mattison.”’ 

If you are doing a production machin- 
ing job by milling, planing, shaping, or 
peripheral grinding, a Mattison face 
grinder or vertical spindle surface grinder 
probably can help you improve quality 
and reduce costs. 

At Barber-Greene, for example, each 
of the wheel segments offers ten square 
inches of grinding surface in actual 
contact with the work, permitting high 
stock removal and efficient coolant dis- 
tribution for fast grinding with mini- 
mum heat generation. Your Mattison 
dealer can arrange to have your parts 
test-ground in the Mattison Methods 
Laboratory. 


HIGH-POWERED 
PRECISION 
SURFACE 
GRINDERS 
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E CASE HISTORY NO. 42—STEEL TAMPER BARS 
~ 4 Pui, 
a 54-57 Rockwell (C). 


CASE HISTORY NO. 43—FABRICATED MACHINE BASES 


HIGH: POWERED 


GRINDING 
METHODS 


Machine bases made faster, better... with 


switch to steel fabrication and surface grinding! 


‘‘Following the installation of our 
Mattison surface grinder two years ago, 
we were able to accelerate production 
by 100%, improve accuracy, reduce 
wheel dressing by 700%, facilitate as- 
sembly, maintain consistently better 
finish, increase wheel width, achieve 
positive cooling, eliminate chatter, and 
retain our tool quality without price 
increases to our customers,”’ says Mr. 
Herman Goldberg, president of the 
Snow Manufacturing Company, Bell- 
wood, Illinois. 

Installation of the grinder was part 
of a program which involved switching 
from cast iron to fabricated steel ma- 
chine bases and replacement of milling 
with surface grinding. Now, this com- 


it it's a flat surtace, 
there's a Mattison 
to grind it! 


pany is converted to steel fabrication 
and precision grinding in 98% of its 
machine construction, with improve- 
ments in productivity and quality. 

Vitally important to precision of this 
company’s line of single- and multiple- 
spindle precision drilling and tapping 
machines is accurate machining of the 
59-inch-long channels on the vertical 
main frames shown at the right. All 
surfaces on the frames are now ground 
on the Mattison to limits of plus or 
minus .005 in., and flatness is held to 
.0015 in. over the entire length of the 
channels. Vise jaws for fixtures are held 
to within .0003 in., and parallelism of 
dovetail assemblies is held to .0005 in. 
over a 38-inch length. 


Machinery, December, 1957 


FOR PRODUCTION MACHINE TOOLS I'S ROCKFORD, ILLINOIS, U.S.A. 


SCC 
{ 
4 
== Flatness of 59-inch-long channels is held | 


“Engineered Production” Service 


FOR BROACHING 


American's ‘Engineered Production” Service 
... gives the broach user the complete 
three part service that is essential to 
obtain the most practical broaching 
method. Years of design and production 
engineering experience, unavailable at 
any price, are effectively added to your 
staff at no extra cost. 


THE JOB — Broaching splines in two 
different end yoke parts — four at a time 
— with a high production rate required. 


THE RESULT — 480 completed parts 
per hour in a semi-automatic cycle using 


manual loading and unloading. 


TING 


takes 


PROPER BROACH 
TOOL DESIGN 


Top quality results on any broaching opera- 
tion require starting the job with design of 
the broaching tool. In solving this all im- 
portant first step, American Broach con- 
siders stock removal, length and width of 
cut, finish, tolerances required, etc. Because 
the broach and machine are designed to 
operate as a team, high quality work and 
long tool life result. In this installation, 
radial location is maintained between the 
broach spline and the half round in the 
opposite end of the parts. 


SEMi- 
ROUGHING FINISHING FINISHING 
TEETH “TEETH TEETH 


Broaching Tools 
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OVERALL LENGTH 


Single Ram Horizontal 
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give you 


bis 


chi 


bro 


SPECIFYING THE 
RIGHT MACHINE EFFICIENT FIXTURING 


Production rate required, length 

and speed of stroke, relationship 

to other production machinery, 
available floor space, etc., determine the 
selection of the broaching machine ca- 
pable of doing the best job. At American, 
machine selection follows design of the 
broaching tool. This vertical pull up, 
40-ton, hydraulic broaching machine is 
provided witha variable broaching speed 
up to 16 feet per minute. 


Whatever your parts geometry or hour- 

ly needs, fixturing by American Broach 

forms the vital third link in the pro- 
duction chain. The operator unloads and re- 
loads manually at the end of work stroke when 
work slide moves out with finished parts and 
broaches return to starting position. This in- 
stallation again shows how American builds 
“skills” right into the tool, machine, and fix- 
tures, enabling production schedules to be 
maintained even with inexperienced operators. 


Write for American’s Vertical 
Pull Up Bulletin A621 for 
more information on practical 
broaching methods by American. 


BROACH & MACHINE DIVISION 


SUNDSTRAND MACHINE TOOL COMPANY 
ROCKFORD, ILLINOIS 
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Duplex Ram Presses 


GUARANTEED ACCURACY 


with standard-type precision 5 


hobbing machines 
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The Kearney and Trecker Corporation have designed a servo-control 
mechanism for controlling an airframe section profile and contour 
milling machine. The extreme accuracy required for the transfer of mo- 
tion in this mechanism demanded a whole new approach to the produc- 
tion of gears at Kearney and Trecker. 


Barber-Colman Engineers were consulted for their suggestions to assure 
gear accuracy for this program. They recommended a standard-type No. 
6-10 Precision Hobbing Machine and designed special tooling for each 
of the eight gears in the mechanism. They also specified the preparation 
of the blanks for hobbing. 


This machine is guaranteed to cut a 4” diameter spur gear within .0002” 
adjacent and .0004” non-adjacent spacing error checked on an optical 
dividing head. The blanks are ground on the diameter and sides, holding 
the diameter, parallelism and radial and axial runout within .0001”, 
Two holes are provided for driving the gear during hobbing. 


These photographs show one of the gears in the train and the special 
tooling designed for it. The blanks are located between centers and are 
driven by a diamond-shaped pin in the backing plate. For hobbing this 
48 D.P., 115 tooth gear, a feed of .010” is used, and the hob speed is 183 
R.P.M. The material is stress-proof steel R.C. 27. Barber-Colman Class 
AA taper-bore hobs are used and resharpened to original hob accuracy 
on a Barber-Colman No. 6-5 Hob Sharpening Machine. 


With this equipment and recommended procedure, all gears in the train 
are hobbed well within Precision Class 2 AGMA tolerances. The success 
of this program is indicated by the results obtained on the example 
shown. Inspection shows these gears are consistently within .0002” 
tooth-to-tooth and .0004” total composite error. 


Accuracy of this degree is not unusual with Barber-Colman machines 
and hobs. This case shows the results which can be obtained by working 
closely with, and following the recommendations of, experienced hob- 
bing technicians. When you have applications requiring accurate gears, 
consult Barber-Colman hobbing experts for their recommendations. 


BARBER-COLMAN COMPANY BARBER | 
6212 ROCK STREET-® 


ROCKFORD, ILLINOIS 
Hobs « Cutters « Reamers « Hobbing Machines - Hob Sharpening Machines COLMAN 
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GREENLEE 
4 


GREENLEE 


“Leading Auto Manufacturer Selects 
6 Greenlee Transfer Machines For 


line at each cycle. This first unit drills and reams locating holes, mills 
in bearings to width; mills lock slots, oil seal and slinger grooves, fuel 

ond end rough bores cyinders It also has a gauging 


E INFORMATION. 


GREENLEE ROCKFORD, ILLINOIS 


BROS. & CO. 
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GREENLEE 
“3 x 
Ine BIOCK Precision Machining Line 
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THe BULLARD H.B. M. 


MODEL 75 
is the best on the market’! .. 


“And yet it costs no more than others. Our accuracy is much 
improved .. . and production has increased 20%~and business Is up 
by at least 20%. . . these factors mean higher profits. The Bullard 
H. B. M., Model 75 will pay for itself many times over." 


This statement by the owner of a leading 


job shop in the Detroit area is typical of 4 WA 
the benefits derived when modern Bullard 
Machine Tools are applied to machining PA LTA 
methods and problems. cual 
How about you? If you're not employing 
the advantages of modern Bullard Machine : A 
Tools, your nearest sales engineer will be bia 
glad to review their application to your 
needs. 


Bullard 3” Horizontal Boring, Milli pee? 
one of four models in the complete line. BRIDGEPORT 9, CONNECTICUT 
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Sigma Welding 


gets truck trailers on the road fast 


High-speed production of aluminum truck trailers calls for fast and efficient meth- 
ods of welding. LinpE’s Sigma Equipment and LinpE Argon keep trailer production 
lines rolling. 

LinpE Apparatus for Sigma welding makes top-quality joints in all commercial 
metals. Production speeds up to 100 inches per minute are easily obtained, with 
clean, smooth welds. LinpE Argon, guaranteed 99.99% pure, is used to shield the 
are. It’s readily available in cylinders or in bulk, from convenient sources all over 
the nation. 

Find out how LinDE Sigma Apparatus and LinDE Argon can help improve your 
product and increase your production. For a free copy of the booklet, “Modern Meth- 
ods of Joining Metals,” address Dept. MY-12. Linp—E Company, Division of Union 
Carbide Corporation, 30 East 42nd Street. New York 17, N.Y. dn Canada: Linde 
Company, Division of Union Carbide Canada Limited. 


FOR THE BEST IN ELECTRIC WELDING—LOOK TO LINDE! 


The terms “Linde” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 


Sigma welding, with LINDE 
Apparatus and LINDE Argon, 
makes possible high-speed pro- 
duction welding of aluminum 
and other commercial metals, 
manually or automatically. 
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One important objective of automa- 

tion is to remove unnecessary steps and 
human decisions which occur between pro- 
duction engineering and finished product. 
Stated another way—to keep control of 
important manufacturing operations in the 
hands of qualified technical experts. To 
this end, The Fosdick Machine Tool Com- 
pany and the International Business Ma- 
chines Corp. have adapted numerical con- 
trol to all functions of Fosmatic Jig Borers. 
As a result, any jig boring operation can 
now be completely programmed and con- 
trolled by punched cards or tapes. Once 
the work piece is loaded on the jig borer, 
the following functions can be controlled 
completely automatically: Table and Sad- 
dle Locations Spindle Feeds and Speeds 

Feed Depth Spindle Head Height 

Automatic Tool Changing. 


Dimensions, feeds, speeds, etc. are charted 


announcing 


Programming by numerical control for Fosmatic Jig Borers 


by the Production Engineering Depart- 
ment, then tape or cards are punched (a 
simple clerical procedure). 


Optimum programming can be achieved 
by using an automatic computer which 
will establish the best possible sequence of 
operations. 


Many plants, of course, are not yet ready 
for the total automation just described. 
They do, however, face problems of pre- 
cision, production rate, efficiency and 
quality control which can be partially or 
wholly solved by automating one or more 
of the above functions. In effect, we offer 
exactly the degree of boring automation 
your plant is ready for. 


A meeting with your Fosdick representative 
will help you quickly determine just how 
these dramatic new methods can _ best 
serve your production needs. 


IBM card-controlled Fosmatic Jig Borer programs table and saddle 


T ape-controlled Fosmatic Fig Borer built for the General Electric Com- 
location, spindle feeds and speeds, feed depth, head height and tools. 


pany, Aircraft Gas Turbine Division, Production Engine Department. 
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By controlling numerically one or more 
or all—of these functions on your Fosmatic 
Jig Borer, you can accomplish exactly the 
kind of boring programming that fits best 
into your present operation. 

By controlling table and saddle location, 
you will establish definite work sequence. 
This, of course, can be worked out by your 
production experts to give optimum effi- 
ciency—eliminates leaving these important 
decisions up to the operator. By adding the 
other numerically controlled functions you 
can assure that those functions are per- 
formed without possibility of error or lost 
time. These advantages apply to single 
piece jobs as well as to precision production 
runs. In both cases, the result is lower cost 
per piece. 

A considerable savings in set-up time can 
be realized with this equipment when com- 
pared with other methods of doing small 
and medium production runs. Only a 
single setting on the workpiece in each 
direction of table travel is required. Since 
set-up time is very short, real savings in 
inventory can be made. And greater flexi- 
bility in scheduling can be achieved 
through use of shorter production runs. 

In many situations, jigs and fixtures are 


eliminated, with their high cost and long 
lead time. 


1. Fosmatic Jig Borer 

2. Control Panel 

3. IBM Card Reader 

4. Automatic Tool Changer 

5. Automatic Hole Depth Control 


Numerical control on 


the Fosmatic Jig Borer, gives 


Exactly the degree of boring automation your plant is ready for. 


Shown and described here are the five 
basic jig borer functions which can be 
numerically controlled. They are available 
individually or as a group and are recom- 
mended in the order discussed. 


Numerical Control of Table and Saddle Location. 


This basic control automatically locates 
the workpiece under the spindle within 
+.0001 of the specified dimension. For 
measurements along the X and Y coordi- 
nates, a series of Class A measuring gages 
are lined up. There are gages in even tens 
of inches, gages in increments of one inch, 
gages in increments of tenths of inches and 
so on down to increments of .0001 inch. 
These gages are selected through motor- 
driven drum dials so that they are placed 
end to end to provide the required 
dimension. 

Movement of the table stacks the gages 
and moves them to operate a switching 
mechanism. At the point of final position 
the table movement is stopped, the trav- 


Measuring gages locate table to +.0001". 


Th 
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erse screw is relieved by reversing it slightly 
and the table is clamped. 
The numerical control of coordinate loca- 
tions consistently reduces the time required 
per piece. The table automatically pro- 
ceeds from one location to the next as each 
operation is completed without any lost 
time. Even on a machine equipped with 
numerical control of only table and saddle, 
the table will reach position before the 
operator has changed tools. This feature 
will also bring about improved quality of 
the parts being machined by eliminating 
operator errors. Table locations will al- 
ways be accurate to +.0001”. 


Numerical Control of Spindle Feeds and Speeds. 
Additional time can be saved through 
automatic control of spindle feeds and 
speeds. This is accomplished on_ the 
Fosmatic Jig Borer through magnetic 
clutches in the gear trains. Speed and feeds 
are changed instantly from information 
stored on the punched cards or tape. When 
this feature is added to numerical control 
of the table and saddle, the feeds and 
speeds are changed as required with abso- 
lutely no loss of time. Correct feeds and 
speeds assure required finish and accuracy 
of hole diameters. 


Numerical Control of Spindle Feed Depth. 
This is another time saving feature that 
can be applied to the Fosmatic Jig Borer. 
The correct depth is held within .002 inch 
every time, eliminating operator errors. 

In operation, the spindle is advanced in 
rapid traverse and shifts into the desired 
feed rate when the cutting tool is approxi- 


Schematic shows operation of automatic depth control. 
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mately 44” from the surface of the work 
piece. The spindle then feeds down to the 
prescribed depth where feed and rotation 
are stopped and the spindle is retracted. 
Spindle rapid traverse is controlled by a 
photoelectric unit. As the tool moves down, 
it passes through a beam of light; this 
energizes an electronic counter which al- 
lows the spindle to continue to traverse a 
pre-determined distance. At this point it 
shifts into cutting feed rate. 

When the tool contacts the work, the elec- 
tronic counter is re-energized by means of 
a vibration pickup on the fixture to control 


the depth of feed. 


Numerical Control of Spindle Head Height. 
This feature insures that the head is always 
at the correct height so that even work 
pieces with hole surfaces with extreme dif- 
ferences in height can be run automatically. 
The operator’s judgment is not required 
to determine what head positions are re- 
quired to reach all holes in the part with 
the spindle travel available. The head will 
always be at the correct height. 


Numerical Control 
of the Automatic Tool Changer. 


Addition of the numerically controlled tool 
changer to the features previously dis- 
cussed makes these machines completely 
automatic. With a capacity of 30 or more 
tools in the tool rack, the Fosmatic Jig 
Borer is capable of completing all drilling, 
reaming, boring, counter-boring and tap- 
ping operations in a very wide range of 
jobs, all automatically. 


Each of the tools used in the tool changer 


Boring tool has been removed from the storage rack by automatic 
wrench. Spindle will feed down at slow rpm and engage thread 


until a pre-determined torque is reached. 


: 
i 
i 
i 
d 
\ 
= 
Preset 1 
f and speed % 


LITHO U.S. A. 


has a tapered shank with a straight ex- 
ternal thread at the top of the taper. 


Each boring tool is set for diameter in the 
tool room. Each tool is numbered and is 
inserted into the tool rack at the corre- 
sponding number. 


The sequence of events 
in changing tools is as follows: 


1. The spindle is retracted to the top of 
its travel. 

2. The tool rack indexes to the specified 
location by the shortest route. 

3. The tool rack moves radially under 
the spindle. 

4. An automatic wrench mounted under 
the spindle advances and locks on a hex 


IBM saves on 


At Endicott, New York, International 
Business Machines Corporation uses its 
numerically controlled Fosmatic Jig Borer 
in the production of side frames for its 
data processing equipment. 


Thirty operations are performed on each 
part. Total hole location error in the 16” 


by 18” side frames has never exceeded 
.0004 ”. 


In addition to the savings in the direct 
cost of machining, IBM says that the 
shorter set-up times with the card-con- 


Numerical control by punched 
cards or tape is also available for 
the Moore-Fosdick jig grinders. 


machining and inventory 


Need boring equipment? Get a proposal from Fosdick! 
THE FOSDICK MACHINE TOOL CO., CINCINNATI 23, OHIO 


section of the tool just below the taper 
shank. 


5. The tool rack is retracted leaving the 
tool locked in the wrench with the 
shank upward. 

6. The spindle feeds down at slow speed 
and engages the thread at the end of the 
tool shank. 

7. When a pre-determined locking torque 
is reached, the wrench opens and retracts, 
clearing the space under the spindle. 

8. The spindle feeds down and completes 
the programmed operation. 

9. To remove the tool from the spindle, 
the spindle is retracted to the level of the 
wrench and the above steps, in reverse 
sequence, take place. 


trolled Fosmatic permit inventory savings 
due to reductions in optimum manufac- 
turing orders. 


May We Discuss Numerical Control With You? 


If you are producing parts with precision holes in any quantity, we'd like to talk 
to you about numerical control. We will analyze your requirements to see what 
savings can be made. Just write us with a description of your job. 


11-57 86.5M-Hé 


Crucible UHS 260 steel 
makes it 15% lighter 


Crucible UHS 260 alloy steel was designed 
specifically for use in the 260,000/280,000 psi 
ultimate tensile strength range. That’s why air- 
craft manufacturers rely on it extensively for 
aircraft parts such as landing gears. Now it’s bring- 
ing definite advantages in applications where more 
properties other than just high strength are of 
primary concern. 

Take, for example, parts where weight and cross- 
sectional dimensions must be limited. In such parts, 
Crucible UHS 260 pays off because under load it is 


about 15°% lighter than high-strength alu- 
minum alloys. Savings like this in weight and 
space make Crucible UHS 260 highly practical 
for a wide variety of applications where high 
strength, as such, is not the primary requirement. 
To check the other properties of Crucible UHS 
260 alloy steel against your own particular prob- 
lems, write for Data Sheet to Crucible Steel 
Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


E C | LE} first name in special purpose steels 


Crucible Steel Company of America 


For more infermation fill in page number on Inquiry Card, on page 233 
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FIELD REPORT: NO. 2028 


These tools are used in a 60-ton press to pierce 6,066 
holes of .036” dia. in aluminum filter pans for a popular 
home appliance. The job demands “almost everything” 
from the die steel . . . good machinability and uni- 
formity, minimum size change, extra safety in harden- 
ing and toughness to withstand heavy press loads. 


The filter pans are 8%” in dia., and .025” thick. The 
6,066 holes are perforated in three blows, as the die 
moves through three 120 degree indexing stations. 
Hundreds of machine hours are involved in drilling and 
taper reaming the tiny holes. 


If the decision were up to you . . . on which die steel 
would you be willing to stake your reputation in view 
of this tough set of requirements? 


®@ U.S. Patent Office, The Carpenter Steel Co., Reading, Pa 
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to be sure of getting 6,066 perfect holes in this die? 


In this Field Report from customer files, here are the 
amazing results: Working with Carpenter VEGA (Air- 
Tough) Die Steel, the company reports that not a 
single “hard spot” was encountered . . . all 6,066 holes 
are in the die as planned. The machining of VEGA was 
“considerably easier” than the machinery steel used for 
the stripper plate. What’s more, there was no discern- 
ible change in size or shape after heat treatment .. . 
the die held perfectly! 


You can count on good results from any Carpenter 
Matched Tool and Die Steel. Take the risk out of your 
tough tooling jobs. Call your nearest Carpenter Mill- 
Branch Warehouse, Office or Distributor now for im- 
mediate delivery. 


The Carpenter Steel Company, 105 W. Bern St., Reading, Pa. 
i Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—““CARSTEELCO” 


For more information fill in page mumber on Inquiry Card, on page 233 
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Forming die made from Brake Die steel 
machines easily, wears longer, cuts costs 


It’s obviously no job for an ordinary 
tool steel. The big die made of Bethlehem 
Brake Die tool steel comes down with a 
whoo-o-o-m-p, quickly forming the flange 
for a casket lid, made from 18-gage sheet 
steel. The action takes place at Boyer- 
town Burial Casket Co., Boyertown, Pa. 

“With the die formerly used,” said 
one of Boyertown’s engineers recently, 


“we obtained only average service because 
of relatively fast wear. Now that we've 
changed to Brake Die steel, we get much 
longer wear, and of course greater econ- 
omy. The grade stands the gaff, and it 
machines beautifully.” 

Bethlehem Brake Die saves time in the 


shop because it comes in the heat-treated 
condition, ready for machining without 
further hardening. It 
resistance, a high degree of toughness, 
and good resistance to impact. After 
heat-treatment by oil-quenching and tem- 
pering, Brake Die is straightened, stress- 
relief-annealed, then gag straightened. 
This is your assurance that it is not only 
straight, but will stay that way when 
machined to contour. 

Brake Die can be used successfully for 
a wide variety of bending and forming 
applications. Your Bethlehem tool steel 
distributor will be pleased to supply full 
details. You'll find him very helpful, too. 


has good wear- 


MACHINERY, December, 1957—89 


ENGINEER SAYS: 


Preheating Tool Steel? 
Here Are the Facts 


Preheating tool steel before heating to 
the quenching temperature has long been 
a confusing subject. Some people ad- 
vocate that every tool be preheated. 
Others insist it is not necessary to pre- 
heat any tools made of certain grades, 
supposedly because of the “superior 
built-in quality” of those steels. The truth 
lies somewhere between these extremes. 

Generally, the need for preheating is 
based more on the size, shape and condi- 
tion of each individual tool than on the 
grade of steel from which it is made. 

Under the following conditions, pre- 
heating is definitely necessary: 

1. Large tools should always be pre- 
heated regardless of grade, to avoid any 
possibility of cracking due to thermal 
stress. Generally, tools whose cross see- 
tion is 6 in. or more in one direction, 
or whose length is more than four times 
the average section, should be considered 
“large” for this purpose. 

2. Tools with drastie section changes 
(cross section area ratio of 2 to 1, or 
greater) should be preheated to avoid 
warping during heating, which otherwise 
would produce excessively distorted tools 
after heat-treatment. 

3. Where tools are being heat-treated 
in equipment which does not provide 
a protective atmosphere, preheating is 
advantageous. By using a preheat it 
is possible to hold the heating time in 
the furnace to a minimum, avoiding ex- 
cessive seale and deearburization. 

4. If tools have been produced by any 
method of cold working, such as hobbing, 
shearing, punching, coining, ete., a pre- 
heat is necessary to avoid warping or 
cracking, unless a stress relief operation 
was used after the cold-work operation. 

In addition to preheating under the 
conditions listed, many heat-treaters use 
a preheat as a matter of routine, more 
or less as a form of insurance. For like 
insurance, preheating also must be con- 
sidered before troubles arise. 

Where a competitive grade of tool steel 
is used “because it does not require pre- 
heating,” you can be sure that the equiva- 
lent Bethlehem grade of tool steel can 
also be used successfully without a pre- 
heat on tools of the same size and shape. 
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—we’ve switched to MX”’ 


*“Joe has more time for his hobby now 


It’s surprising what a difference USS 
Free-Machining MX Steel can make. 
Parts come off the machine faster— 
tools last longer—there’s less down 
time—rejects are practically elimi- 
nated. 

No wonder that hundreds of shops, 
where this high-speed, fast-cutting 
bar stock has been put to work, re- 
port substantial cost savings. These 
savings average between 10 and 
15%; in some cases have run as high 
as 42%. With MX they’re not only 


getting more parts per hour but bet- 
ter parts—more accurate and of finer 
finish—at lower cost per part. 

Why not switch to USS Free-Ma- 
chining MX? It costs no more than 
regular screw stock, yet it has been 
successfully machined at speeds up 
to 350 SFM—speeds far higher than 
the average (under 250 SFM) used 
in most shops today. 

Production -boosting, cost-reduc- 
ing MX steel is produced in all the 
popular screw stock sizes. It is avail- 


Bigger output... longer tool life... lower costs 


able in both Bessemer and Open 
Hearth grades. You can obtain it in 
cold-finished form from your regular 
supplier, either as ““MX” or under 
his own identifying trade name. In 
hot-rolled form, MX is available 
through our nearest sales office. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION 
WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


—when you do the job with free-machining 
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Special inspection equipment guarantees accuracy. Ex- 
aminations by Gamma Ray (above) is one of a number 
of inspection methods used at Haynes Stellite Com- 
pany’s plant to insure top quality control. 


TURBINE WHEELS 
mass-produced for operation 
up to 1700 Deg. F 


7 rbine wheels with intricate blading—some as thin as 
0.020 in.—and ranging in diameter from 2 to 21 in. are 
now mass-produced economically by HAYNES’ invest- 
ment-casting method. The blades and wheel are produced 
as one integral part to close as-cast tolerances. 
HAYNES’ investment-casting method offers the design 
engineer a selection of alloys developed for economical 
operation over a wide temperature range—from room 
temperature to 1700 deg. F. The cast wheels have high 
strength and are capable of operating at speeds in excess 
of 42,000 revolutions per minute. 
The freedom to select alloys for per- 
formance and to design for top effi- 
ciency is one of the big advantages of 
HAYNES’ investment-casting process. 
For full details, write for the booklet 
“HAYNES’ Investment-Casting.” Ad- 
dress Haynes Stellite Company, Divi- 
sion of Union Carbide Corporation, 
General Offices and Works, Kokomo, 
Indiana. 


ALLOYS 
HAYNES STELLITE COMPANY 


Division of Union Carbide Corporation 


UNION) 


“Haynes” and “Union Carbide” are registered trade-marks of Union Carbide Corporation 


For more information fill in page number on Inquiry Card, on page 233 
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BLANKING AND 
FORMING PUNCH 


FORMING AND 
PIERCING DIE 


F you’re looking for a faster, more economical way 
to make your ring-shaped tool steel parts—and get 
a better finished product—here’s the answer. Use Graph- 
Mo Hollow Bar®. Because drilling is eliminated, you 
cut costs and speed production. And you get a tool steel 
that machines faster, wears longer, gives more stability. 


Graph-Mo machines faster than ordinary tool steels 
because of the free graphite in its structure. And there’s 
far less tendency to pick up, scuff or gall. 

Users report that Graph-Mo outwears other tool 


steels by 3 to 1 on the average! This durability results 
from the combination of free graphite and diamond- 
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Make ring-shaped tool steel parts 
like these faster, at less cost... 


Make ’em from Graph-Mo Hollow Bar® 
—the hole’s already there 


B DIA 


SIZING 
DIE SLEEVE 


hard carbides in Graph-Mo’s structure. 


And there isn’t a more stable tool steel than Graph- 
Mo Hollow Bar. For example: after 12 years of use, a 
master plug gauge machined from Graph-Mo showed 
less than 10 millionths of an inch dimensional change. 


To make ring-shaped tool steel parts faster at less 
cost, specify Graph-Mo Hollow Bar. You'll have a bet- 
ter finished product. And you can choose Graph-Mo 
Hollow Bar from 3 to16 inchesin O.D. with many wall 
thicknesses. For more information write: The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable: ““TIMROSCO”. 


Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Here’s the best 
Shortcut in the field 
of organic finishing 


One operation usually removes 
paint, rust and oil at the same 
time. 


One tank of Oakite Rustripper 
frequently does all these jobs: 
(1) strip rejects and conveyor 
hooks; (2) pickle rusted stock; 
(3) prepare reconditioned prod- 


Here’s the hest 
Shortcut in the field 
of electroplating 


One operation usually removes 
rust and oil at the same time. 
One alkaline tank may remove 
oxides, drawing compound 
residues and other stubborn soils 
... even strip zinc from 

rejects and racks. 


Sensational Oakite Rustripper 
frequently eliminates acid 


pickling and its troublesome 
after-effects: (1) hydrogen 
embrittlement; and (2) smut 
that must be removed by electro- 
cleaning or hand brushing. 


ucts for refinishing operations. 


One tank may eliminate many 
tanks used in ordinary cycles. 


OAKITE 


RUSTRIPPER 


OAKITE 


RUSTRIPPER 


PREPAINT DRY Paint 


or ACID DI 


FREE Our illustrated booklet pam 

FREE Our illustrated booklet save you time and money —in | figguae 

tells how this amazing tank lines, in automatic 

i} cleaner - stripper - deruster platers, in barrel lines—by @ ‘the sid of |< 
—joffers tremendous possi- saving equipment, floor space, ® 

s\bilities for saving minutes, acids, water, steam and elec- 


hours, dimes, dollars. Write tricity. Write or send coupon 
or send coupon for your copy. for your copy. Race 3 


OAKITE PRODUCTS, INC. 
26 Rector St., New York 6, N. Y. 


Technical Service Representatives in 
Principal Cities of U. S. and Canada 


Send me a free copy of the booklet checked: 
O “Here’s the best shortcut in the field of organic finishing” 


O “Here's the best shortcut in the field of electroplating” 
OAKITE. 


INDUSTRIAL Cig 


ADDRESS 


For more information fill in page number on Inquiry Card, on page 233 
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These OTTAWA 60 DIES 
PAYOFF BIG IN 3 WAYS 


* Buffing Time Reduced 2 
* Rejects Reduced 20% 


* Stoning and Regrinding 
of Dies Reduced 75% 


Write for BLUE SHEET 
on OTTAWA 60 


This concise four-page 
folder gives all needed 
handling and shop treat- 
ment details on Ottawa 60. 
Included is certified lab- 
oratory information on 
physical characteristics, and 
complete data on forging, 
annealing, hardening, tem- 
pering, etc. Ask for your copy. 


ADDRESS DEPT. M-96. 
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One way to increase profits is to reduce 
finishing costs. That's what a fabricator 
of hearing aid cases accomplished when 
he switched from regular die steel to A-L’s 
air hardening Ottawa 60 high carbon-high 
vanadium grade. 

Ottawa 60 dies produced stainless steel 
cases which were free from galling and 
scoring —were nearly perfect as they came 
out of the dies. Less than half the previous 
buffing time was needed to bring them 
to the required high finish. Rejects— 
which ran about 20 percent before the 
use of Ottawa 60—were reduced almost 
to the point of elimination. Also, the new 


For nearest representative, consult Yellow Section of your telephone book. 


For complete MODERN Tooling, call 


Ottawa 60 dies required stoning and re- 
grinding only a quarter as often as the 
standard tool steel dies they replaced. 

This same manufacturer has passed 
along significant savings to other cus- 
tomers through the use of Ottawa 60. By 
practically eliminating rejects due to 
corner cracking and scoring, customers 
receive better stamped parts at lower per- 
piece cost. 

Let us show how you, too, can save 
with A-L tool steels and, at the same time, 
furnish your customers a better product. 

Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


Allegheny Ludlum 


wsw 6648 


FINE too. 
Since 1854 
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Rake, or hook (curved rake), is an all important element in the cutting 
ability of a tap tooth. The angle required to cut tool steel will not do the 
same job on cast iron, or brass, or aluminum. For every material there is 
a best rake or hook angle. 

Whether they are stock taps with standard rake or hook for general 
purpose tapping; special purpose stock taps for a specific material; or 
special taps, cutting angle could mean success or failure on the job. 


“Greenfield’s” quality control includes checking this vital element 
on equipment especially designed for the purpose. 


GREENFIELD rae and DIE CORP. 


GREENFIELD, MASS. 
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facing, forming, grooving, chamfering, 
beveling, or cut-off of parts such as these 
(pieces shown merely suggest the almost 
endless variety), there's a CLAUSING 
Hydra-Cycle for handling these operations 
in combination or singly, with great speed, 
to close tolerances, and at low cost. 


All the operator has to do is load the 
machine, press a button, take out the 
machined piece seconds later. The Hydra- 
Cycle does the rest, automatically. 


Six surfaces are being machined in the 
operation shown above. As is the case with 
most jobs that can be handled by the 
Hydra-Cycle, the tooling required is sim- 
inexpensive. 
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PRODUCTION INCREASE = 
PROPORTIONATE COST RE- 
DUCTION IN SMALL PARTS 

MACHINING! 


4 MODEL 6405 
4 Operating 
CYCLES 


CLAUSING 


BORING AND TURNING MACHINE 
4 MODELS—ONE TO MEET YOUR EXACT NEEDS 


Users report production increases of 200% to 500%, with corres- 
ponding cost reduction, and jobs have been held to .0002 tolerance 
on production runs. Average job change and set-up takes from 
15 to 30 minutes. No special jigs or fixtures required . . . simple 
block tool holders, carbide insert bits and standard boring bars 
will handle most jobs. Operator merely loads, presses starter but- 
ton, and unloads finished pieces seconds later ... machining 
operations are performed automatically . . . simultaneously or in 
continuous sequence. A time and money saver on short as well as 
long production runs. 


SPECIFICATIONS: 5” x 16” cross slide with 4-11/16” swing, 5” 
travel; 12” x 14” table with 9” swing, 8” travel. Prices start at 
$4250 with electricals and hydraulic equipment installed. 


NO Simply send us complete data . . . drawings of rough and 
finished part, indicating material, tolerances, finish re- 

quired, production rate——and, samples of finished and 

OBLIGATION unfinished parts. Our engineering department will gladly 
make recommendations for the use of the Hydra-Cycle 

OFFER! model best suited to your requirements. No obligation. 


Mail to Hydra-Cycle Department, Clausing Division, Atlas 
Press Company, Kalamazoo, Michigan. 


CLAUSING DIVISION 
| CS ATLAS PRESS COMPANY 


12-108 N. Pitcher St. — Kalamazoo, Michigan 


For more information fill in page number on Inquiry Card, on page 233 


| 
==, 
| . If your operations call for turning, boring, i 


UP YOUR GEAR OUTPUT 
RATE WITH THESE NEW 
HIGH-SPEED HOBBERS 


You can’t beat these new horizontal 
single-spindle gear hobbers for ver- 
satility, speed, productivity and ca- 
pacity. Michigan's latest — Model 
1458-B—has a cutting cycle meas- 
ured in seconds. It is completely 
automatic. Designed for either con- 
ventional or climb hobbing. Center 
distance—hob arbor to work spindle 
—is 8 inches. Hobs up to 4-pitch spur 
or helical gears. Maximum crossfeed 
stroke of hob is 5 inches. Write for 
descriptive literature. 


NEW GUIDE GIVES 
CLOSE LEAD CONTROL 


An inboard-mounted guide assembly 
on the 1458-B controls the helix 
angle being cut (R or L up to 35) by 
introducing lead to the work spindle, 
thus eliminating change gears for 
controlling lead. Other features: 
standard conventional approach; 
optional “plunge-feed” approach, 
available where suitable for shortest 
time cycles. Of exceptional rigidity, 
Michigan’s new hobber is of “unit- 
ized” construction — all assemblies 
being mounted on a common surface. 


A MICHIGAN EXCLUSIVE— 
AN AUTOMATIC GEAR 
CONCENTRICITY CHECKER 


Now available—a unit that 100% 
inspects spur or helical gears for 
concentricity in a checking time of 
only 6 seconds! The checker auto- 
matically monitors and _ classifies. 
Tolerances are completely variable. 
Parts are rotated against a master 
gear in two directions, checked, and 
passed—rejects are shunted from 
process. Engineered in sizes to suit 
large or small gears. Send for de- 
tails on Michigan’s complete line of 
gear analysis equipment. 


MICHIGAN TOOL 
COMPANY 


7171 E. McNICHOLS RD. + DETROIT 12, MICH. 


IN CANADA: COLONIAL TOOL CO., LTD. 
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GEAR-O-MATION’S 
“Velvet-Drop” Parts Lowerator 


SIMPLIFY YOUR 


AUTOMATION WITH 
GEAR-O-MATION UNITS 


Now you can put top efficiency into any 
automatic setup. Whether it is a single 
machine or a complete line, Gear-O- 
Mation has functional units to fit. They 
not only handle and transfer all types of 
parts but also serve as control equipment 
for directional movement, mobile storage 
and demand feeding. Units such as those 
shown here are controlling production 
cost patterns in many industries. We be- 
lieve Gear-O-Mation can help you, too. 
Write for full details. 


~ 


BASKET LOAD 
YOUR PARTS FASTER 


Basket loading need not be a processing 
bottleneck. Gear-O-Mation’s basket 
loader does it automatically. Assembled 
from standard components to suit your 
parts. Middle photo shows loading of 
center-bored pinions at 3000 per hour. In 
upper right photo you can see how parts 
drop onto upright basket prongs a full 
row at a time. Send for bulletin GO-568. 


HIGH-CAPACITY 
PARTS BANK 
STORES AND FEEDS 


A new Gear-O-Mation storage unit (at 
right) is for parts that can roll. Parts are 
gently propelled up a slightly inclined, 
continuous track as they lean against a 
slowly revolving, continuous belt. Unit 
provides true demand feed from active 
storage. Typical capacity is 2500 blanks 
2 inches OD. In continuous operation you 
can feed 5000 parts an hour. Write for 
additional information. 


GEAR-@-MATION 


DIVISION OF MICHIGAN TOOL COMPANY 
7171 E. McNICHOLS RD. «+ DETROIT 12, MICH. 
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MISSILE MUCH DEPENDS ON 
PRECISION GAGING 
it pays to rely on — 


FEDERAL 


Precise control over dimensional accuracy of missile 
parts and components is an acknowledged necessity. 
Whether the machined part must be accurate to .001” 
or .000010”", its conformity to size must be known with 
unquestionable certainty. 


Supplying gages that provide high-order precision and 
dependability calls for special engineering experience 
and skill, plus a full understanding of the unusual 
problems involved. Over thirty-five years’ experience 
and 30,000 successful gage designs, many of them for 
missile contractors and sub-contractors, proves that 
Federal has these qualifications. Whether you need one 
gage or a whole gaging program, Federal's experience 
in gages and gaging programs for missiles can pay off 
in safeguarding your productive effectiveness. 


Only Federal has four different systems of gaging from 
which to impartially select the one best suited to your 
needs — another reason why Federal has more to offer 
in precision measurement. 


We're ready to offer you precision gaging ideas which 
have been‘so successful for other producers of missile 
parts and components. 


Write us concerning your needs. 


FEDERAL PRODUCTS CORPORATION 
71112 Eddy Street Providence 1, R. I. 


FEDERAL has supplied precision gaging for: — 
@ NIKE @ CORPORAL 
@ ATLAS 
@ SPARROW 
@ FALCON 


@ DART 
@ MATADOR 
@ FIREBEE @ NAVAHO 


FOUR NOZZLE DIAMETERS 
CHECKED SIMULTANEOUSLY 
Multi-unit air gage (Dimension- 
air) uses four contact-type air 
plugs to check diameter of land 
in nozzles (tolerance +.0005’’). 
Regular air plug checks cen- 
trally located bore (tolerance 
+.0002''). Nozzle assemblies 
and masters shown on gage 
platform. 

(Other missile gaging applica- 
tions to .000010" accuracies.) 


Y 


FOR RECOMMENDATIONS IN MODERN GAGES... 


_ Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—97 
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AUTOMATION 


IN HARDBOARD PRODUCTION 


With WiICKERS. HYDRAULICS 


REDUCES COSTS IMPROVES UNIFORMITY PROVIDES FLEXIBILITY 


Prepress area of automatic hardboard plant designed and built as a 
package unit by the Industrial Development Company, Tacoma, Wash- 
ington for Columbia Hardboard Company, Inc. 


Reported to be the most highly automated in the wood 
products industry, this plant produces 60,000 sq ft of 
“Cedawood” per day basis). 


Seven Vickers Custom-Built Hydraulic Power Units play 
an important part in this performance; four are shown 
(in the photograph above) mounted on the platform 
directly above the prepress. The other three operate a 
series of automatic transfer systems in various parts of 
é the plant. The transfer drives also use Vickers Vane Type 
This Vickers Custom-Built Power Unit is individually Hydraulic Motors, which provide easily controlled vari- 
designed to meet specific needs. It assures dependable able speed for synchronizing various operations and 
performance, improves and simplifies design, reduces for overload protection. 
installation time and cost, and makes servicing easier. 
Write for Bulletin 52-45. The use of hydraulic variable speed drives makes it easy 
to vary production rate, flakeboard thickness (Ye” to 1”), 
and type of product. Additionol features are: accurate 
control, simplicity of installation, and low maintenance. 
For further information about the many benefits you get 
from Vickers Hydraulics, ask for Bulletin 55-67. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ai ADMINISTRATIVE and ENGINEERING CENTER 
Department 1403 ® Detroit 32, Michigan 


The performance-proven Vickers Balanced Vane Type Application Engineering Offices: ATLANTA * CHICAGO + CINCINNATI 

CLEVELAND + DETROIT GRAND RAPIDS * HOUSTON LOS ANGELES 

Hydraulic Motor is an economical, efficient, and compact AREA (El Segundo) + MINNEAPOLIS +» NEW YORK AREA (Summit, N. J.) 

means of providing variable speed rotary power. It can be CLABSLEEA AREA (Media) + PITTSBURGH AREA (Mt. Lebanon) 

: LAND, ORE. + ROCHESTER + ROCKFORD + SAN FRANCISCO AREA 
7834 used for reversing service and can be stalled under load (Berkeley) » SEATTLE + ST. LOUIS + TULSA « WORCESTER 
without damage. Write for Bulletin 1&M-5103. FACTORIES ALSO IN AUSTRALIA, ENGLAND AND GERMANY 


IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto and Montreal 
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| METALWORKING 


When large parts must be ground 


to total tolerances of .0005” or less.... 


THOMPSON GRINDERS WITH THE NEW 
HYDRA-COOL HYDRAULIC SYSTEM SOLVE THE PROBLEM! 


Machine ways up to 118” for The Michigan Tool Company’s Roto-Flo Spline 
Rollers must be ground to .0005” total tolerance. Heat distortion, caused by 
hydraulic heat, became a critical problem in achieving this tolerance. 


During the three months of operation since the installation of Thompson's 
new Hydra-Cool Hydraulic System*, these long ways are being ground to 
consistent .0003”-.0004” total tolerances. Heat distortion is eliminated. 
Scrap loss is reduced to zero. Grinding time is greatly reduced. 


THOMPSON GRINDERS WITH THE NEW HYDRA-COOL HYDRAULIC 
SYSTEM MAY BE THE ECONOMICAL SOLUTION TO YOUR 
GRINDING PROBLEM. WRITE TODAY FOR FULL PARTICULARS. 


Hydra-Cool also offers you these exclusive advantages: 
@ Heat damage to hydraulic seals, valves, controls and pump is eliminated. 


@ Break down of additive-type hydraulic oils is prevented—sludge will not 
form in the Hydra-Cool System. 


®© Lengthy warm-up periods are eliminated. 


@ Power costs are greatly reduced. 


Hydra-Cool is standard on all Thompson surface grinders 
40 inches and up in work length AT NO EXTRA COST. 


Here’s the Complete Story: 


GRINDER: Thompson Type CXV 
36” x 36”x 120” with horizontal 
and vertical heads. 


PART: 118” way for Michigan 
Tool Co. Roto-Flo Spline Roller. 


RATE OF TABLE 
TRAVEL: 100 #./Min, 


MATERIAL 
REMOVED: .065”, 


METAL: Flame hardened Ductile 


Iron. 

WHEEL: 20x4x12 H Grade. 
SCRAP LOSS: None. 
GRINDING TIME: 3-4 hrs, 


GRINDERS 


THE THOMPSON GRINDER CO., Springfield, Ohio, U. S. A. 
“Keep THOMPSON in mind for that daily grind” 


*Pat. Applied For 


For more information fill in page number on Inquiry Card, on page 233 
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Minutes and Produces 


THE 1-1/4-INCH BOLTMAKER 


WEIGHT: 400,000 POUNDS 
MOTOR HORSEPOWER: 200 
PIECES PER MINUTE: 38 
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Boltmaker One Ton Every 
Four-Pound Cap Screws... 


This tremendous 1-1/4" Boltmaker opens 
new horizons in the automatic cold-forging 
of metal components. It is the largest 
machine of its kind ever built, four times 
larger than its immediate predecessor, the 
3/4" Boltmaker. 


We pioneered this first 1-1/4“ Boltmaker 
for The Cleveland Cap Screw Company. 
Specialists since 1916 in cap screws, set 
screws, studs and fasteners, includin 
“larger than usually listed sizes,” Cicalinaa 
Cap is now relying on its new 1-1/4" Bolt- 
maker for the exacting task of producing 
the large cap screws illustrated above. 


_In this forging operation, the Boltmaker 
draws the steel rod to size, cuts it to proper 
length, extrudes the blank, heads, trims the 
head, points the end and rolls the threads, 


This 1-1/4” x 10” Cleveland precision cap screw 
is now being cold-forged automatically 
on the Boltmaker at the rate of 38 per minute. 


all automatically! All operations occur at 
one time and a complete, ready-to-use cap 
serew is cold-forged on each stroke of the 
machine. Grain flow in the head and threads 
is symmetrical and unbroken. The part is 
stronger because the forging action increases 
fatigue resistance and tensile strength. 


This giant Boltmaker can be tooled 
to cold-forge many other large-size special 
products. 


Whether your forging problem is one of 
making four-pound precision cap screws or 
a wide variety of other metal components 
in various sizes, we invite you to send us 
your prints and samples. Better yet, pay us 
a visit, and discuss with us how the latest 
methods, machines and ideas fit into your 
future metalworking production. 


MACHINERY COMPANY 


TIFFIN, OHIO — SINCE 1874 


DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES * MAXIPRESSES * REDUCEROLLS * COLD HEADERS * BOLTMAKERS * NUT FORMERS * TAPPERS * NAILMAKERS 


Hartford 


Detroit 


Chicago 


For more information fill in page number on Inquiry Card, on page 233 
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NO UNIVERSAL 
DRILL 


BUSHINGS ? 


Wherever there are holes to drill using jigs or fixtures, it pays to specify 
Universal drill bushings. Machined from finest quality steel, Universal bushings 
have super-finished bores which lengthen tool life and reduce bushing 

wear over long production runs. Knurled heads provide quick, sure grip. 

Blended radii on top-inside diameters help prevent tool hang-up and breakage. 


Standard sizes and lengths in stock for immediate delivery. 


FREE UNIVERSAL SELECTOR. Gives all engineer- 
ing data for selection of all types and sizes 
of drill bushings up to 134” drill size. Send 
request on your company letterhead. 


196 


UNIVERSAL ENGINEERING CO. 2, 
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with the new Impco 


ptutomatie, Double-Eud 
CENTERING MACHINE 


Most work performed in engine lathes is turned and machined on 
centers. The method of centering is a major factor in production 
economy. In most job-lot and semi-production work, centering is 
still being uneconomically performed in engine lathes. Due to 
manual operation and multiple handling, the time consumed is 


from ten minutes to two hours or more per piece! 


The new Impco Automatic, Double End, Centering machine provides 
a fast, accurate method of simultaneously centering and spot fac- 
ing to a controlled length, both ends of 1” to 10” diameter stock. 
Machine cycle time is approximately two minutes per piece, plus 
only one handling. The standard model accepts lengths up to ten 
feet and is specifically designed to permit quick, easy ‘‘change- 


over" for individual or short run jobs. 


For more information fill in page number on Inquiry Card, on page 233 


This machine has a definite place in any shop 
having work in the above range. For further in- 


formation send for Bulletin C-1-957 today. 


IMPROVED 
MACHINERY INC. 


NASHUA ¢ NEW HAMPSHIRE 
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CENTALICN 


LESS WEIGHT... 
GREATER CAPACITY 


Costs cut 
with welded stee/ 


By taking full advantage of the superior 
strength and rigidity of steel, engineers 
of the Bryant Chucking Grinder Com- 
pany have reduced the cost of this 
machine base. 

Other significant benefits are: 


@ Reduced Weight— 262 less. 


Bryant Centalign" internal grinder for finishing tapered bear- @ Increased Capacity—swing of ma- 
ing races. Built for lower cost with welded steel. 


chine increased from 9 to 12 inches. 


@ Closer Tolerances—average size 
variations from piece to piece on 
bearing races lowered from 0.00040 
to 0.00015 inches and surface finish 
improved from 21 to 10 micro- 

inches rms. 

DESION HELPS for engineers These advantages are typical of those 

and designers being realized by machine tool manu- 

facturers who have designed their 


“Procedure Handbook of Arc Welding Design 
and Practice” new 1 1th edition, 1300 pages, over 


product for welded steel. You can 

illustrations. as page section on 

Machine Design. Price only $3.00 postpaid in attain similar benefits. The Lincoln 

U.S.A. $3.50 elsewhere. Electric Company stands ready to assist 
Machine Design Seminars conducted regularly with your redesign projects. 


at our plant in Cleveland. 


Machine Design Sheets sent free to designers 
and management. 


Write to us for full details. 


lly 


THE LINCOLN ELECTRIC COMPANY 


Dept. !<<%, Cleveland 17, Ohio 
The World's Largest Manufacturer of Arc Welding Equipment 


| 
W H Y. WHY 
hen welded as 2% et costs | 
steel is three times times the Ys as much - use anything but welded steel 
stronger than iron rigidity per pound a for machine bases? 
| 
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Photo courtesy of The American Too! Works Company 


THE LATHE — American Pacemaker 25” Style “‘G’’ Hydraulic Duplicating Lathe 
THE OPERATION — Machining a jet engine compressor wheel 
THE CHUCK — Horton, of course 


HORTON CHUCK DIVISION 
Greenfield Tap and Die Corporation 


Windsor Locks, Connecticut 


Call Your Horton Distributor Now! 


EE 
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| 
4, Since 7851 


this 
140-TON 
horizontal 
milling 
machine 


engineering division 
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AMERICAN SCHIESS CORPORATION 


There’s never been one like it before! 


Just a press of a button puts this mighty Schiess into action. A 25-ft. 
high column moves smoothly along 45-ft. long bedways. Never a 
vibration—no chatter—even at maximum transversal loads! The new 
Schiess design of the spindle heads has eliminated this! 


THE MILLING OPERATION. A huge tungsten-carbide cutter in a 
144” spindle goes to work on the stock. And performs its operation 
with a consistent accuracy—a surface-finish count—never before 
obtainable on such a big fellow. 


THE BORING OPERATION. Another press of a button! Another spindle 
goes to work—bores a 79”’ depth in one cut—or a total depth of 118”. 
Boring and milling spindles are provided with 36 speeds of which the 
top 12 are V-belt transmitted. Rapid traverse, feeds and manual 
controls of the two spindles are completely independent. 

That this mighty machine has tremendous productive capacity is 
self-evident. And its productivity goes far beyond conventional milling 
and boring. Schiess attachments increase its scope to taper-milling, 
thread-cutting, copying and, in certain instances, copying in 3 dimen- 
sions. It’s a time saver, too. Can go from feed to rapid traverse immedi- 
ately, without complicated adjustments. 

The Schiess Model FB 36/22.5 Horizontal Milling and Boring 
Machine is a product of Europe’s largest builder of heavy machine 
tools. Parts and service are as close as Pittsburgh. An American Schiess 
Engineer will be happy to help you size up these heavy producers for 
your heavy production needs. Write for catalogs and complete speci- 
fications on all five FB models. 


Face milling entire side 
of 38’ x 14’ press frame 
on Schiess Model FB 36/22.5 


1232 Penn Avenue, Pittsburgh 22, Pa. 
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You’re looking at the business end of a Waldrich- 
Siegen Roll Turning Lathe, built to turn a workpiece 
as long as 30 ft., as fat as 63 in. in diameter, and as 
heavy as 90 tons! 

Right now, you're seeing it in action at the Ohio 
Steel Foundry Co., Lima, Ohio, biting into a 57-ton, 
98-in. long roll, with a 53-in. O.D. In just three 
passes, its hungry cutters will shear 15 inches of steel 
off this diameter. Before it’s through, 12 tons of 
turnings will come off. 

This job used to take 68 hours at Ohio Steel 
Foundry. The husky Waldrich breezes through it in 
just 161% hours flat. 

It takes plenty of muscle to peel through so much 


WALDRICH 


—cuts rough turning time 75% 


steel and the Waldrich has it, delivering 250 horse- 
power to the spindle. Speed is set at the selector 
wheel, feed at each of the two independent carriages. 

And here’s an interesting economy note: chips from 
the Waldrich lathe are large enough to be remelted, 
unlike finer chips from other lathes that oxidize too 
quickly. Ohio Steel Foundry collects a bonus of $15 
on every ton salvaged. 

Three different size Waldrich lathes are now in 
operation at this plant, turning workpieces with 
maximum O.D.’s of 36’, 48’”’ and 63’. Maybe one 
of these sizes is the answer to your roll turning needs. 
It’s easy to find out. Write today for complete details 
on these heavy producers. 


american waldrich mfg. corp. 


1232 PENN AVENUE, PITTSBURGH 22, PENNSYLVANIA 
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OF "BUFFALO" NO. 15 DRILLING MACHINES 
TAPPERS AND ACCESSORIES 


The All-New “Buffalo” No. 15 Drill is The completely new design of the No. 15 


packed full of major improvements and drilling head achieves an all-time high in 
superior features...all designed to help operational ease, with these many impor- 


you speed up production and cut costs. tant advances: 


Front-Mounted “Start-Stop” Push Button Switch 
Easy-to-Read Speed Range Table 
Depth Gauge Graduated for Easy Setting 
Conveniently-Placed 3-Grip Spindle Feed 
Belt Guard Quickly Tilts Upward to Simplify Speed Changes 


Motor Bracket Is Hinged, Permitting Step-to-Step Belt-Changing on the Pulleys Without 
the Use of Tools 


Proper Belt Tension Is Automatically Maintained 


No Tools Needed for Adjustments of Head or Table 


The newly-designed No. 15 bench and floor bases models). Attachments are available for tapping, 
eliminate grease- and dirt-catching troughs and pockets mortising, routing or spot-facing. 
around the working area. Extremely sensitive for small 
hole drilling, these new machines are sufficiently rigid 
and heavy to operate at full capacity without strain 
or wear. 


For a demonstration of the amazing new No. 15 Drill, 
contact your nearby “Buffalo” machine tool dealer. Or, 
for complete details, write us direct for Bulletin 4024. 


All “Buffalo” products feature the famous “Q” Factor 
The new No. 15 line includes bench, floor and pedestal — the built-in Quality which provides trouble-free 
models (bench and pedestal types in 1- to 6-spindle satisfaction and long-life. 


BUFFALO FORGE COMPANY 
440 Broadway, Buffalo, N. Y. 


Canadian Blower & Forge Co., Lid., Kitchener, Ont, 
DRILLING PUNCHING SHEARING 


BENDING 
| 
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No. 15 Pedestal Type 
Drill. This sturdy, 
efficient machine is 
built for years of 
dependable service. 
Recommended for 
shops requiring higher 
production and versa- 
tility. Available in 1 
to 6 spindles. Overall 
height 75”. 


, 


No. 15 Tapping Machine. Available in 
two sizes: No. 0, 3/16” and No. 1, 
5/16” capacity. Stripper and tap oiler 
are provided. Under favorable condi- 
tions this unit will give results equal 
to machines costing many times more 


No. 15 Heavy-Duty Floor Drill. 
Where versatility is a key factor, 
this mode! is ideal for a variety 
of uses in the average machine 
shop. Over-all height: 6812”. 
10x 11” tilting table swivels on 


Slow Speed Attachment for No. 15 
Drills. Three lower speeds of 112, 
210 and 380 RPM are obtained with 
60 cycle, 1750 RPM motor. Pro- 
portionate speeds with 25 or 50 
cycle motors, or those with dif- 
ferent shaft speeds. 


234” diam. column. Base ig 
0 


No. 15 Drill with Mortising Attach- 
ment. Attachment fits over chuck. 
The fence and hold-down are all- 
metal construction, similar to 
those on higher priced mortising 
machines. 


No. 15 Multiple Spindie Bench Drill. 
Available in 1 to spindles, with or 
without head-raising device. Working 
surface of table varies from 14x 14” 
for l-spindie to 14x 7442” for 6-spindle 
models. 


For more information fill in page number on Inquiry Card, on page 233 
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Tough 2%” diameter mandrel at Rc 44 on 1150 ton brass extrusion press. Scovill Manufacturing Co. 


Mandrel of HALCOMEB 218 
retains toughness and hardness 
at hot work temperatures... 


This mandrel is made of Halecomb 218—a tough, air-harden- 
ing hot work steel. Haleomb 218 is suitable for tools like 
this which require a higher degree of toughness at moder- 
ately elevated temperatures than is obtainable with the 
tungsten types of hot work steels. And Halcomb 218 retains 
both its hardness and strength at these temperatures. 

For example, at a hardness of Re 44, Halcomb 218’s 
Charpy Impact Strength is 33 ft-lbs at 500F. And it will 
retain this hardness after 1 hour, after 10 hours and even 
after 100 hours at temperatures up to 900F. 


Properties like these cut tooling costs. The mandrel shown 
above is good for 1200 pushes, for example, and even then 
all it needs, usually, is repolishing before being used again. 

Halcomb 218 is particularly useful for all hot work oper- 
ations on which drastic coolants are used. It even resists 
breaking very successfully when water cooled in operation. 
If these sound like advantages you can use, call your local 
Crucible representative for more complete data. Crucible 


Steel Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


C C { LE| first name in special purpose steels 


Crucible 


Steel Company of America 


Canadian Distributor —Railway & Power Engineering Corp., Ltd. 
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In the most forward position 


... Hannifin valves 


Persistent research is bringing Hannifin valves to the most 
forward position in the field of pneumatic controls. These 
valves are opening up new areas of progress for sequential 
automatic production. 

The Hannifin valves you buy today incorporate the very 
latest results of never-ending testing and development. Ver- 
satility of application and dependability of operation are 
winning them their position of leadership. 

See your Hannifin man. Find out for yourself why Hannifin 
air control valves are so rapidly becoming first choice for 
automatic operation. 


Our “NE” valve—one of several Hannifin 
4-way directional air control valves. Ask 


your Hannifin man when to use it. AIR CONTROL 


HANNIFIN 


VALVES 


For this complete catalog showing all the Hannifin 
directional air control valves, write to Hannifin Company, 
509 South Wolf Road, Des Plaines, Illinois, 


For more Information fill in page number on Inquiry Card, on page 233 
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Cutting Oil takes the time test 


at S. G. Frantz Co., Inc., Trenton, N. J. 


Cities Service Chillo “A”: 


7 minutes! 


Competitive brand: 


20 minutes! 


S. G. Frantz Company decided to keep a truly 
open mind. 
They'd been using Cities Service Chillo Cutting 
Oil and other Cities Service products for some time 
with great satisfaction. Still, there was no harm test- 
ing Chillo Cutting Oil against another brand just to 
make sure they were getting maximum results. 

But even the people at S. G. Frantz never ex- 
pected what followed. Using the competitive oil, 
and a piece of 4130 aircraft rod, 27%” in diameter, 
they made a single cut at saw speed of 175 feet per 
minute. Time: 20 minutes. 

Next, the same test again — but this time with 
Cities Service Chillo “A” Cutting Oil. Time: 7 min- 
utes! Nearly three times faster! 

Using the same material on another job, the 
Frantz Company found difficulty making clean 
threads to aircraft standards on a Number 5 Turret 
Lathe—that is, until Cities Service Chillo 10Z was 
tried. Right there the problem ended. 

“The problem ended.” You'll hear it again and 
again from those who use Cities Service Cutting 
Oils and lubricants. And perhaps these oils can end 
a problem for you, too. Talk with a Cities Service 
Representative. Or write: Cities Service Oil Com- 
pany, Sixty Wall Tower, New York 5, N. Y. 


CITIES SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Waldes Truarc Rings cut assembly costs, improve 
performance of precision photo-optics equipment 


Charles Beseler Co., E. Orange, N. J. uses Waldes Truarc Retaining Rings in 3 applications shown. 
REFLECTING MIRROR ASSEMBLY IN OPAQUE PROJECTOR 


“The front surface mirror is the most pre- 
cise optical element in a properly-function- 
ing opaque projector,” Beseler writes. 
“Previously we used this extremely cumber- 
some means of holding the mirror in posi- 
tion. As mirror adjustments are always 
required and the mirror is extremely deli- 
cate, our spoilage was terrific.” 


AFTER 


“Two Truarc Series 5100 Rings made pos- 
sible complete redesign of the mirror as- 
sembly. Now mirrors can be adjusted from 
outside the projector. Rejects now are prac- 
tically nil. More precise adjustment of the 
mirror is possible. And because of the 
greater ease in adjustment, we have cut 
labor costs $2.00 per unit.” 


VU-LYTE Il 
PROJECTOR 


Here a Waldes Truarc crescent ring, Series 5103, replaced 
a split collar and clamping ring. Results: labor costs cut 
50¢ per unit because of greater ease of assembly. Drier 
provides more uniform heating. 


2 Waldes Truare Series 5133 E-Rings replaced 2 cap nuts— 
at a saving of 20¢ per unit in labor costs. 


Whatever you make, there’s a Waldes Truarc Ring de- rials through to the finished product. Every step in manufac- 
signed to save you material, machining and labor costs, ture watched and checked in Waldes’ own modern plant. 
and to improve the functioning of your product. 


Field Engineering Service: More than 30 engineer- 
ing-minded factory representatives and 700 field men 
Complete Selection: 36 functionally different types. are at your call. 

As many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types avail- 
able quickly from leading OEM distributors in 90 stock- 
ing points throughout the U.S. and Canada. 


In Truarc, you get 


Design and Engineering Service not only helps you 
select the proper type of ring for your purpose, but also 
helps you use it most efficiently. Send us your blueprints 
today...let our Truarc engineers help you solve design, 
Controlled Quality from engineering and raw mate- assembly and production problems...without obligation. 


| Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C.1,N.Y. | 
® | Please send new, descriptive catalog showing all | 
| types of Truarc rings and representative case his- | 
tory applications. (Please print) | 
| 
\ | Name | 
Company 
: RETAINING RINGS Business Address | 
WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L.1.¢.1, N.Y. 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 
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No. 6 in a series 


You get demonstration 


of your work 
and complete job 
development record 


Cone submits samples 
of your work 


recommendations 


You send print 
to Cone 


i is no adequate compromise with efficient production practices, 
if you are in business for a profit. 


But you don't always know just how competitively efficient your equipment 


is. Case histories of what the other fellow is doing are sometimes garbled. 


At least the poor ones are not advertised. And conditions vary in all plants. 
Sometimes you have reason to be more concerned with what you don’t 
want in new equipment than with what you do want. Cone believes too 
much is at stake for a machine to go into a line unequipped for the 


job, with either carbide or hss tools. 


The Conomatic Carbide Development treats each job individually from 
standpoint of work, machine, tools, and operating personnel. 


DATA FOR COMPARISON 


” Conomatic We 


Fer 


particulars 


send for 
“Four Steps With Cone” 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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is doing fo satisfy 
an increasing demand 


or those who are waiting for shipment of 


point to the following: 


Bridgeport Turret Milling Machines, may we 


. in 1951 we moved into a new, modern 
plant laid out for the economical producticn cf 
our machine. 


. by 1954 production of Bridgeport Millers 
was increased 100% over 1951. 


Expansion has been continuous since that time 
and we have now completed another program 
which will give us more than four times our 1951 BRIDGEPORT 
production. 


ATTACHMENTS 


This program of increasing plant capacity has 
been accompanied by effort to maintain and and 

improve performance and accuracy wherever ACCESSORIES 
possible and by the use of the best machine 
tools on the market, augmented by special ma- 


Milling Attachments Raising Blocks 
chine tools of our own design . . . . and we have Cherrying Attachments Cross Travel Stop 
Right Angle Attachments Lights 
n 
managed to accomplish these results without Milling Machine Vises Silos 
any price increase. Boring Heads Collets 
Hydraulic Duplicator Shell Mill Holders 
Our continuing aim is to meet customers’ de- Slotting Attachment Fly Cutters 
mands for the highest in quality, performance ——— ee 
; Coolant Pump Stub Arbors 
and versatility at a fair price. Power Feed to Table End Mill Holders 


Details on Bridgeport Millers are available from your nearest dealer or from us direct. 
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Bridg hort MACHINES, INC 
, "Manufacturers of High Speed Milling Attachments and Turret Milling Machines 


choose from 


The most widely used general purpose 
high speed steel. Easy to fabricate, 
simple to heat treat, supplied in a wide 
choice of carbon content and in FM 
(free-machining) type if desired. 


these 


nationally-favered 


8.75% Mo—1.60% W type steel for 
drills, taps, and other fine edge tools 
where high edge toughness is needed 
and ease of grinding is important. Also 
supplied in FM (free-machining) type. 


High carbon, high vanadium type high 
speed steel having wear resistance sev- 
eral times that of regular high speed 
grades. Especially good for machining 
heat treated steels and highly-abrasive 
materials. Also supplied in FM (free- 
machining) type. (U.S. Pat. 2,174,286) 


The best known 18-4-1 high speed steel 
for all-purpose use. Easiest of all high 
speed steels to fabricate and heat treat 

-still the best choice for producing 
fine finishes. Available in carbon con- 
tent ranging from .50 to .80 to cover 
all requirements. 


Our famous High Speed Steels are sold on the basis of 
cutting ability and performance—qualities that pay 
off in the widest range of production applications. y (| 7” All St | F 
Continual tests prove these steels deliver better per- aiid lum oy § Ce om any ; 
formance from 10% up—facts which we are always . 
willing to demonstrate. @ Our steels deliver better LATROBE, PENNSYLVANIA 
performance because of uniform quality in shipment SUBSIDIARIES: Colonial Steel Co. * Anchor Drawn Steel Co. « Pitts- 
after shipment—uniformity of analysis, structure, burgh Tool Steel Wire Co. : Vanadium-Alloys Steel Canada Limited 
response to heat treatment, and hardness—top qualit Vanadium-Alloys Steel Societa Italiana Per Azioni * EUROPEAN 
P pie yp Pq y ASSOCIATES: Societe Commentryenne Des Aciers Fins Vanadium- 
re Alloys (France) Nazionale Cogne Societa Italiana (Italy) 
exclusively to the production of high speed steels. 
@ Let our steels and technical resources serve you! 


vwvasco 


Hard Gear Honing 


QUICK GEAR INSPECTION 


One quick pass with a Red Ring honing tool 


cleans up the teeth or immediately reveals 


heat-treat distortions, thus indicating correc- 


tive adjustments in the gear forming processes. 


CORRECTION OF 
HEAT-TREAT DISTORTIONS 


Minor distortions in tooth profile, helix, index and 
runout are corrected in from 15 to 60 seconds of 
honing time. 


IN ADDITION 


Gear honing provides: 


@ The Lowest Cost Remedy for Nicks and 
“Hickies” 

@ Improved Tooth Surface Smoothness 

@ Overall Sound Improvement 


For Quality Gear Production, write for Bulletin 
SPUR AND HELICAL GEAR SPECIALISTS | H57-2 which gives the full story on Red Ring Hard 
ORIGINATORS OF ROTARY SHAVING Gear Honing. 


AND ELLIPTOID TOOTH FORM 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN ¢ DETROIT 13, MICHIGAN 


7875 
WORLD'S LARGEST PRODUCER OF GEAR SHAVING MACHINERY 
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With this Cincinnati 18” Royal 

Six-Spindle Drill, two operators achieve 

a high output of secondary work on small 

metal components for The Mall Tool Co. in Chicago. 
Operations include drilling, tapping, counterboring 
and countersinking. Four of the six spindles are 
equipped with Cincinnati's new geared power feeds— 
002", .005”, .009”, or .015” per spindle revolution. 


low cost way to high production 


CINCINNATI ROYAL 


Multiple-Spindle Drills 


Here’s how you can make production really 
move on sequence drilling operations—and keep 
your drilling machine investment Jow. Install new 
Cincinnati Royal Multiple-Spindle Drills. They 
have the high accuracy, speed range and work area 
you need to accomplish a wide variety of precision 
drilling operations. All-new, Cincinnati-engineered 
Royal Drills are available in 16” and 18” sizes, 1, 2, 


centeron CINCINNAtI 


For more information fill in page number on Inquiry Card, on page 233 


lathes and drills 


Builders of Engine, Toolroom, and Fixed Gap Bed Lathes and a Complete Line of Drilling Machines 


3, 4 or 6 spindles, with drilling capacities in cast 
iron of °,” and 1” respectively. They’re metal- 
working drills, built by machine tool builders to 
machine tool standards. Investigate their many fine 
construction features . . . their economical price. See 
the CL&T dealer in your area. For catalog data, 
write Cincinnati Lathe and Tool Co., 3207 Disney 
St., Cincinnati 9, Ohio. 
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There’s a big difference in these 
pillow blocks... Bearings, INC. knows 


the difference. 


One of these pillow blocks contains a non-expansion or 
“fixed” bearing unit. The other is an expansion or “floating” 
bearing. Mix them up—order a “fixed” bearing where con- 
ditions dictate an expansion unit—and you are in trouble. 
Bearing failure in a very short time is almost certain. 


One of our customers recently ordered spare bearings for 
new coal handling equipment and overlooked that impor- 
tant difference. They allowed us to check their survey of 


Providing bearing service BEARI NGS. INC. 


Do you? 


bearing requirements against the actual bearings installed 
on the equipment. We found on many applications “floating” 
units were required and their order failed to specify this 
vital point. Savings in time, trouble and money for our 
customer by this simple check were important. 


Let us help you survey your bearing requirements—let us 
check the actual bearings in your equipment and we will 
be ready with the correct bearings you need when you 
need them. Call or write our branch nearest you now! 


in the north ® OHIO: Akron Canton Cincinnati Cleveland * Columbus * Dayton Elyria Hamilton® Lima * Lockland * Mansfield Toledo * Youngstown Zanesville 
INDIANA: Ft. Wayne Indianapolis * Muncie Terre Haute» PENNSYLVANIA: Erie Johnstown Philadelphia Pittsburgh York 
WEST VIRGINIA: Charleston Huntington Parkersburg Wheeling® NEW JERSEY: Camden 
NEW YORK: Buffalo, Balanrol Corp. MARYLAND: Baltimore* DELAWARE: Wilmington 


in the south> D j Xi 


BEARINGS 


INCORPORATED 


FLORIDA: Jacksonvilles GEORGIA: Atlontas KENTUCKY: Lovisville* LOUISIANA: Baton Rouge * New Orleans 
N. CAROLINA: Charlotte * Greensboro * $. CAROLINA: Greenville» TENNESSEE: Chattanooga * Kingsport * Knoxville * Nashville 
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These suggestions are condensed 
from Issue #3 of Wesson’s 
publication, ‘PRODUCTION LINE’. 


Yeo can’t eliminate all machine down-time. Ma- 
chines do need maintenance and the best of tools 
can’t stay sharp forever. 


BUT— 
You can eliminate most UNNECESSARY down- 


time—and it is the unpredictable and uninten- 
tional down-time that usually costs the most. 


Three main causes of avoidable down-time 
are: Tool failures, too rapid tool wear, and exces- 
sive set-up time. 


To minimize these causes we suggest the 
following as being well worth remembering in 
selecting, testing, applying, specifying and pro- 
curing tools: 


For any given job, there is always ONE 
SPECIFIC carbide grade that is BEST. 


Tool Failure 


Except for the occasional accident due to hard 
spots, excess material, momentary power failure, 
etc., tool failures can be avoided by good tool 
practices. 


The so-called “equivalent” or comparison 
charts for carbides are deceiving. Time and again, 
one carbide will stand up on a job while “equiva- 
lent” grades break down rapidly. Increase in life 
of 3 to 1 and 6 to 1 and even more are not un- 
(Continued on next page) 
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Combines 0 


WESSON Throw-away Tooling 


Operations 


With WESSON “throw-away” tool- 
ing, you can cut the number of 
separate operations on a part by 
combining several in a single tool 
assembly. The reasons: 


1. Sharpening of complex tools 
is eliminated 


2. Tool-change time is cut way 
down 


3. Ingenious tool designs let you 
use throw-away inserts in 
more places 


4. Wessonmetal carbides give 
long life between “tool 
changes”. 


FIG. 1—An example of how separate 
operations are eliminated by combin- 
ing tools. This cutter does the lion’s 
share of the work in producing brake- 
drums for a prominent 1958 car. The 
twenty tools include six single point 
brazed tools with screw adjustment, 
and 15 throw-away insert types. They 
rough bore the entire drum, chamfer 
it, plunge cut a face on the OD and 
a cooling groove between ID and OD. 


FIG. 2—Just four identical throw-away 
tips, 4% inch square, plus one diamond 
shaped throw-away tip in this tool do 
all these things on large special pipe 
couplings: (1) taper bore; (2) relieve; 
(3) face the end; (4) chamfer the ID; (5) 
chamfer the OD. Combining these in a 
single tool has tripled productivity. 


FIG. 3—Inside a well-known auto- 
matic transmission, there is a band- 
retainer housing with an internal 
hub. To bore the housing, turn the 
OD of the internal hub, chamfer the 
part and counterbore the hub, only 
one operation is needed. Only one 
tool is used—a WESSON Multicut bor- 
ing head. The turning and chamfering 
tools for the internal hub are micro- 
adjustable. The entire design is made 
possible by throw-aways. 


FIG. 4—There are two opposed triangu- 
lar Wessonmetal throw-away tips on this 
tracer-controlled Multicut boring bar. 
They profile bore the entire complex ID 
of a turbine part. One tip cuts going in. 
The other cuts coming out. Both are micro- 
adjustable for rapid initial set up. 


PRODUCTION LINE #3 


If you would like a copy of this 
publication, just jot down your 
name and title on your com- 
pany letterhead and mail it to: 
Editor, PRODUCTION LINE, at 
the address below. 


_ WESSON COMPANY DEPT. AD 


1220 Woodward Heights Bivd., Detroit 20, Mich. 
IN CANADA: 


WESSON CUTTING TOOLS, LTD. 
93 JUDGE ROAD, TORONTO 18, ONTARIO 


How to cut unnecessary downtime 
(Continued from previous page) 


usual. The decrease in down-time for 
tool changes is in proportion of course. 


Tool Life 


The same factors hold true for tool wear. 
Time and again tests show even so-called 
equivalent grades varying as much as 
2: and 3:1 and up, in pieces per grind— 
without any variation in feeds, speeds, 
depth of cut, etc. 


Obviously on-the-job tests are an im- 


portant factor in specifying the best car- 
bide grade for the job. 


Set-up Time 


When tooling up, it pays to consider 
what type of tool will give you minimum 
set-up time when changing tools. Fre- 
quently WESSON throw-away tooling will 
cut down-time enormously. When tool 
change is necessary you release the in- 
sert with a twist of a hex wrench. Index 
the insert to a new cutting edge. Clamp 
it with another twist of the wrist. You're 
ready to go—with the least possible ma- 
chine time lost. 


How to do it 


To cut unnecessary down-time, what is 
needed is a plant-wide cost reduction 
program that seeks to cut down-time 
through improved tooling practices. 


You can simplify and speed 
such a program in your plant. 
Wesson’s unique in-plant- engi- 
neering service has never yet 
failed to produce major cost re- 
ductions. The same service is 
available without cost to you on 
a plant-wide program basis. 


Litho in U.S.A. 


FIG. 1 
3 
— 
FIG. 4 


a hole here is a hindrance... a hole here is a help 


Crucible Hollow Tool Steel sections, cut 
to length, save you time and money when you 
make ring-shaped, or tubular parts, or tools with 
a center hole. Because these tool steel sections 
are already drilled through when you get them, 
you don’t have to bore, drill, cut-off or rough- 
face. Production time goes down, and most scrap 
losses are eliminated. 

Five popular grades of Crucible tool steel are 
available immediately from warehouse stock, in 
hollow-dise form. They are KETOS oil-harden- 
ing, SANDERSON water hardening, AIRDI 
150 high-carbon, high-chromium, AIRKOOL 
air-hardening, and NU-DIE V hot-work tool 
steels. Order the O.D. and 1.D. combination, 
and length and thickness you need. 

Let your Crucible representative show you 
how hollow tool steel sections can reduce pro- 
duction time, and save you money. Crucible 
Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


le ad i C | 8 LE| first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor—Railway & Power Engineering Corp., Ltd. 
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Ingersoll Heavy-Duty Shear Clear Face Mill designed for cast iron or steel. Size of bevel is varied to suit depth of stock. 


What Does Your Scrap Barrel Show? 


Do you get over 14” of blade wear? A look into your scrap bar- 
rel will show that many blades were wasted because of cracks, 
misuse, improper design or misapplication of the cutter and 
grade of carbide. You probably can’t tell why these blades 
failed prematurely because so many variables are involved. 
We are used to working with these variables and can help 
you reduce your tool costs. Part of our product is the con- 
tinuous counsel of your Ingersoll representative and our cut- 
ter engineers. They will consider the machine, material, speed, 
feed and finish requirements before recommending the tool If you do not have a copy of this book, 
which will do the best job at the lowest cost, Wehhe US ENE Wo will send you one. 


P P describes in detail the complete line of 
We will welcome an opportunity to tell you more about 


Ingersoll inserted blade milling and 
this service. Write: boring tools. Ask for Catalog #668 


CUTTER DIVISION 


THE INGERSOLL MILLING MACHINE COMPANY 


SOS FULTON AVENUE 


ROCKFORD, ILLINOIS 
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“We grind Tho AXC... and really have no need to.” After all, Bliss makes so many 


types and sizes of metalworking presses — actually many more than any other 


builder —that we favor only the one right press for your job. It may be a big 
one, a little one, a mechanical, a hydraulic, a standard or a special. But you can 
be sure it will be the right one. 


If you have a pressed metal problem, isn’t it logical to talk to a source that’s 
certain to give you an impartial answer? ‘To talk to Bliss? 


BLI SS E.W. BLISS COMPANY : Canton, Ohio 
=e wee §=100 years of making metal work for mankind 


PRESSES + ROLLING MILLS ¢ MILL ROLLS ¢ DIE SETS + CAN MACHINERY +¢ ORONANCE 
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The Kelsey-Hayes Co., Vernon, Calif., has used 
Texaco Soluble Oil emulsions in these Bullard Ver- 
tical Lathes for more than four years. They report 


that Texaco emulsions have demonstrated greater 
rust protection than previously used products, and 
have eliminated unpleasant ‘Monday morning odor.” 


Even at high dilutions 
Texaco Soluble Oils protect parts from rust 


Next to good emulsification properties, rust prevention 
is most important in a soluble oil emulsion. And, while 
all soluble oil emulsions provide some protection, Texaco 
Soluble Oils contain rust inhibitors designed for full 
protection against rust, even at very high dilutions. 
What’s more, Texaco Soluble Oil emulsions combine 
good cooling capacity with anti-friction properties. They 
mix readily, form stable emulsions, and resist the forma- 
tion of objectionable odors. And in grinding, they allow 
dirt to settle out quickly, keep wheels free-cutting longer. 


These are good reasons why modern Texaco Soluble Oils 
are successfully used for all but the toughest of machin- 
ing operations. 

Let a Texaco Lubrication Engineer give you more 
details about the full line of Texaco cutting fluids. Just 
call the nearest of the more than 2,000 Texaco Distrib- 
uting Plants in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


TUNE IN...METROPOLITAN OPERA RADIO BROADCASTS EVERY SATURDAY AFTERNOON 
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® Sputnik Appraised 
® Uniform Leasing Rules 


e Business as Usual 


Keeping up with Washington 


PERHAPS it was fortunate that Congress was in recess 
when Sputnik emitted its first startling beep-beeps. First 
reactions to the news were these: “Who goofed?” “Let’s 
invest new billions in a crash missiles program.” “The 
economy program threatens national security.” “Off with 
somebody’s head.” 

By the time Congress convenes in January, tempers 
will have cooled, and near-panic will have yielded to a 
calm appraisal of the situation. Piesent indications: 


Hoped-for tax reductions in 1958 are unlikely, 
since the future defense budget might exceed 
the present $38,000,000,000 ceiling. 

Current defense budget will again be re- 
viewed to place greater emphasis on missiles. 

Elimination of inter-service rivalry in the mis- 
siles development will become a major objective 
of the Administration. 

Recent directives trimming appropriations for 
basic research will be restudied. 

Sputnik’s advent may have rendered many conven- 
tional weapons as obsolete as the crossbow and may have 
a deep impact on the machine-tools-for-defense program. 
Decisions have to be reached regarding the type and 
number of weapons that will be needed and the kind of 
machine tools on which they can be made best. To help 
with these problems, the machine tool industry has a new 
spokesman in the Business and Defense Services Admin- 
istration. He is Arvid O. Lundell, president of the Colo- 
nial Broach & Machine Co., Detroit. Mr. Lundell will 
serve for six months without compensation as adviser 
to the director of the Metalworking Equipment Division 
of the BDSA. 


Uniform Leasing Rules 


> 


Amendment 3 to Defense Mobilization Order VII-4 
sets up a long-awaited set of guidelines applying to the 
leasing of government-owned machine tools to private 
industry. Issuance of the guidelines is the second step in 
a program recommended by an interagency task group, 
in consultation with industry representatives. The new 
guidelines cover term of lease, purchase option, renewal 
option, maintenance, installation charges, transportation 
and removal costs, rebuilding and overhauling costs, and 
tvpe of rental consideration contemplated. 

Legislation which would eliminate one of the major 
points of difference between industry and the services 
on the question of rental payments has been introduced 
by Senators Sparkman (D-Ala.) and Thye (R-Minn.). Now 
pending before the Senate Armed Services Committee, 


Loring F. Overman 


the bill would authorize payment of rental fees for ma- 
chine tools into a revolving fund within each government 
agency owning them. Payments would be earmarked for 
the replacement of aging or obsolete equipment. Machine 
tool people may wish to inform their senators of their 
wishes in this matter. 

Of particular interest are the general considerations 
stated in the official text of Amendment 3 to DMO VII-4: 

1. Government lessor agencies should not be regarded 
as being in the leasing business as an end in itself, in the 
same sense as private establishments. 

2. Government-owned production equipment should 
not be leased before it has been established that the ma- 
chine tools needed are not available from private sources. 

3. Rental rates and leasing guidelines outlined do not 
apply to wholly-owned government facilities operated by 
private contractors on a cost-plus-fee basis. 

4. Agencies providing government-owned production 
equipment to private contractors shall insure that no con- 
tractors are afforded a favored competitive position 
thereby. 

5. Such exceptions as from time to time may be neces- 
sary to the policy outlined herein shall be made only with 
prior ODM approval. 


Business as Usual 


@ Atomic Energy Commission is seeking proposals for 
preliminary studies on compact nuclear reactor systems 
for military use. Qualified firms are invited to inform the 
Schenectady Operations Office, P.O. Box 1069, Schenec- 
tady, N. Y. Purpose of the studies is to determine which 
concepts show greatest promise for use in mobile power 
plants (up to 2000 kilowatts), for extreme compactness, 
and for low operating weight. 
@ Ease-up on credit curbs may be near, according to a 
recent memo of a Congressional Joint Economic Com- 
mittee. In summing up the outlook for the balance of 
1957, the Committee reported that business purchasing 
of plants and equipment is apparently leveling off. If 
this trend continues, the memo indicated, monetary offi- 
cials should be ready to shift from a policy of restraint 
to one of easier money. 
@ Despite Sputnik, there are senators who still believe 
that federal expenditures can be cut. Senator William E. 
Jenner (R-Ind.) has observed, “Our task is not cutting 
out bits of waste here and there. It is the high political 
task of dismantling the spending agencies . . We can 
cut over-spending in three ways: . on foreign affairs 
on national affairs on activities which the 
Federal Government should never have undertaken.” 
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PRECISION CHUCKING MACHINE 


Users say: 
“We now get Production with Tool Room Accuracy’ 


U.... enthusiastically tell us how they can easily 
maintain close tolerances, get better parts finish, 
and at the same time substantially cut costs... 
when they put Hardinge High Speed Precision 
Chucking Machines to work. 


These results are possible because parts are fin- 
ished in one setting with simplified tooling. All parts 
shown were produced with standard tool bits. 


Collet Capacity— 6” Chucking Capacity— 


Write today for Bulletin HC-HCT which presents 
the whole story. 


-HARDINGE BROTHERS, N 


PERFORMANCE EADERSHI “FOR HARDINGE” 


WHEN IT COMES TO automobiles no one 
really likes to be driving an obsolete model. 
The showing of new cars is, therefore, always 
awaited with considerable interest on the part 
of the general public. This is the season for 
the introduction of the 1958 models. They 
have been announced by the press and in 
many cases have appeared in showrooms and 
on the streets. 


While appearance exerts a major influence 
in the selection and purchase of automobiles, 
mechanical features are increasingly im- 
portant. Consequently, manufacturers strive 
to turn out cars that they consider ultra in 
their price class with regard to both looks 
and performance. From these two viewpoints 
the new cars will be substantially different 
from last year’s models. 


Whenever changes in car designs are in- 
volved, money must be spent for new dies 
and tooling, for machine tools and other 
fabricating equipment. It has been estimated 
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that the automobile industry invested one 
billion dollars in new production machinery 
and tooling for the 1958 cars. Progressive, as 
always, the industry has purchased the most 
advanced equipment that is available on the 
market today. 


Mechanized manufacture or automation 
has been increased in planning to meet next 
year’s requirements in as efficient and eco- 
nomical a manner as possible. Retooling is 
expensive, but competition is tough, and the 
industry cannot afford to produce with out- 
of-date machinery or methods. 


Some of the advanced manufacturing 
processes adopted in various plants of the 
automobile industry for turning out the new 
cars are described in this Annual Automotive 
Number. While developed specifically for 
one industry, many of the principles involved 
could be applied toward the elimination of 
uneconomic practices in other branches of the 
metalworking industries. 
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types, shapes, sizes and finishes 
of Allegheny stainless in stock at Ryerson 


When you want stainless fast ... anything 
from one to 2351 types, shapes, sizes and 
finishes ... telephone Ryerson. You can 


STAINLESS SHEETS — Eleven analyses of 
Allegheny stainless sheets, including 
nickel and straight chrome types. 
Extra wide sizes, also, to reduce 
welding costs. Expanded and per- 
forated sheets. 


STAI Light 
wall, standard and extra heavy pipe, 
ornamental and regular stainless 
tubing. Also screwed and welding 
fittings and Cooper stainless valves. 


STAINLESS PLATES — Nine analyses, in- 
cluding plates to Atomic Energy 
Commission requirements and to 
ASTM specifications for code work. 
Also extra low carbon types for 
trouble-free welding. 


STAINLESS CIRCLES, RINGS, SPECIAL SHAPES 


—No matter how intricate, we can 
flame-cut practically any shape from 
stainless steel plate. One piece or a 
thousand. 


depend on accurate processing and quick 
shipment from Ryerson... the nation’s oldest 
supplier of stainless from stock. 


STAINLESS BARS AND ANGLES — Eight 
types, including rounds, squares, 
flats, hexagons and angles. Free- 
machining bars with both analysis 
and mechanical properties controlled 
for best performance. 


TRUE-SQUARE ABRASIVE CUTTING — Stain- 
less plates up to 12’ x 25’ cut abso- 
lutely square on abrasive disc 
machine. Length and width tolerance 
plus or minus 1, 32”. 


Principal products: Carbon, alloy and stainless steel — bars, structurals, plates, sheets, tubing, industrial plastics, machinery and tools, etc. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON + WALLINGFORD, CONN. * PHILADELPHIA * CHARLOTTE * CINCINNATI * CLEVELAND 
DETROIT * PITTSBURGH * BUFFALO * INDIANAPOLIS * CHICAGO * MILWAUKEE * ST. LOUIS * LOS ANGELES * SAN FRANCISCO * SPOKANE » SEATTLE 
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Photo, courtesy Buick Motor Division, 
General Motors Corporation 
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Machining 
New Steering Knuckle 


LEWIS B. ARSCOTT 


Assistant Master Mechanic 
Pontiac Motor Division 
General Motors Corporation 
Pontiac, Mich. 


STEERING KNUCKLES for the ball joint sus- 
pension systems on 1958 Pontiacs have been re- 
designed to combine the knuckle and support 
member. The knuckles are forged from SAE 
1345 steel. After inspection, the forgings are 
heated to 1550 degrees F. in a continuous gas- 
fired furnace, quenched in oil, and drawn to 
produce a Brinell hardness of 241 to 286. 

Both the yoke and stem ends of each steering 
knuckle are spot-faced and center-drilled on a 
Seneca Falls Lo-swing double-end centering ma- 
chine. The forging is secured by toggle clamps 
actuated by an air cylinder. High-speed steel 
center drills are employed, while the spot-facing 
tools are tipped with Tantung. The tools are ro- 
tated at 652 rpm and fed at the rate of 0.006 
inch per revolution. 

Center-drilled and spot-faced forgings are 
dropped on conveyors which carry them to stock 
tubs. At this location the stems are turned and 
the flanges faced on Seneca Falls electromechan- 
ical tracer lathes. The operator places the forg- 
ing on the headstock center, centering the lugs on 
the knuckle yoke between the dogs on a head- 
stock driver assembly. Then the air-operated 
tailstock is actuated to push the work-piece into 
the driver, compress the spring-loaded center, 
and locate the forging endwise. 

When the operator presses the machine cycle 
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button, a spindle-positioning stop is relieved and 
a switch energized to start the main drive clutch. 
An air cylinder on the vertical tool-slide moves 
the two carbide insert facing tools toward the 
work along a 6-degree angle from the vertical. 
Another air cylinder actuates a clamping mech- 
anism which locks the facing tool block in cutting 
position. Then the tools are fed at the rate of 
0.011 inch per revolution while a constant cutting 
speed of 300 feet per minute is maintained by 
means of a General Electric variable-speed drive 
unit. At the completion of the facing cuts, the 
second air cylinder releases the clamping mech- 
anism, and the first cylinder retracts the block 
away from the work at a 6-degree angle to relieve 
the tools. About 0.060 inch of stock is removed 
by the square carbide insert which faces the 
flange and the triangular carbide insert which 
faces the hub. 

Then contour-turning of the stem and finish- 
facing of the flange are performed by a diamond- 
shaped carbide insert mounted on the front 
angular tool-slide. Movements of the tool, at a 
feed rate of 0.022 inch per revolution, are regu- 
lated by a template mounted on top of the tail- 
stock (Fig. 1), and a patented Senaca Falls elec- 
tromechanical control system. The system con- 
tains a displacement transducer and template 
stylus mounted on a micrometer-adjusted base. 
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The transducer has built-in switches for sensing 
both initial actuation and overtravel of the stylus. 
An electronic amplifier and a mechanical torque 
amplifier complete the system. The mechanical 
amplifier takes its power from a constantly re- 
volving shaft and moves the tool in accordance 
with the original sensing signal. 

From 0.060 to 0.090 inch of stock is removed 
per side in contour-turning the steering knuckle 
stem and about 0.015 inch in finish-facing the 
flange. When the tracer tool has completed its 
traverse, the clutch on the machine spindle is 
disengaged, a brake is engaged, and a torque 
motor is energized. This torque motor takes over 
the drive (turning the spindle at 26 rpm), and 
after a short delay, a spindle stop is swung into 
position. A collar on the spindle contacts a pin 
on the stop, thus actuating a switch which de- 
energizes the torque motor. The spindle is now 
in the proper position for loading the next part. 
When the operator retracts the tailstock center, 
the machined knuckle is ejected from the driver 
by the spring-loaded headstock center. 

Forgings are inspected for possible cracks on 
a Magnaflux unit, and after demagnetizing, are 
placed on a conveyor which carriers them to 
powerized rotary hoppers, 9 feet in diameter. 
Here operators place the steering knuckles be- 
tween centers on angular wheel-head grinding 


machines made by the Landis Tool Co., Fig. 2, 
in order to finish the two spindle bearing sur- 
faces, the oil-seal contact surface, and three 
blending radii. As seen in Fig. 3, the two bearing 
surfaces must be held to a total tolerance of 
0.0005 inch, and the grinding operation is further 
complicated by the need for a compound radius 
between the larger-diameter bearing surface and 
the oil-seal surface—as shown in the enlarged 
view in the circle. 

The wheel-head is set at an angle of 30 degrees 
and carries two abrasive wheels—one 27 11/16 
inches in diameter by 1 1/4 inches wide, and the 
other, 30 inches in diameter by 1 1/2 inches wide. 
Aluminum oxide abrasive wheels of 30 grain size 
and S grade are used to remove from 0.008 to 
0.012 inch of stock in one pass. The machines are 
equipped with a hydraulic straight-infeed mech- 
anism, and a cam-controlled overhead wheel 
dresser that is traversed hydraulically and has an 
automatic diamond feed. 

Upper ball-stud bosses on the steering knuckles 
are finished, lower ball-stud bosses are semi- 
finished, and qualifying pads are broached on 
Colonial 15-ton, 66-inch stroke, dual-ram broach- 
ing machines. The bosses on both sides of the 
ball studs are broached by a total of 346 teeth 
on the left-hand ram, while the pads are ma- 
chined with tools mounted on the right-hand 
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ram, as seen in Fig. 4. The rams travel at 35 feet 
per minute, removing 0.060 to 0.090 inch of stock 
from each surface and leaving about 0.020 inch 
of stock on the lower ball-stud bosses for subse- 
quent removal in a transfer machine. 
Machining of the steering knuckles is com- 
pleted on either of two identical Buhr sixteen- 
station transfer machines. One of these hydraulic 
machines is seen in the heading illustration. 
Each of the Buhr transfer machines completes 
all of the operations required on the steering 
knuckles—successively drilling, milling, threading, 
reaming, deburring, spot-facing, chamfering, and 
tapping the parts as they are indexed from sta- 
tion to station. The installation is unique in that 
it is one of the few applications of transfer ma- 
chines capable of performing such operations on 


Fig. 1. Template shown mounted 

on top of tracer lathe tailstock 

controls movement of contour- 

turning tool in machining steer- 
ing knuckle stem. 


steel forgings at production rates up to 221 per 
hour. Similar operations performed on previous 
design steering knuckles required twelve separate 
machines, each with an individual operator. 
The work-pieces are manually loaded—two 
parts into each pallet type fixture—at the first 
station. Automatic clamping is accomplished 
by means of three Ingersoll-Rand air-motors 
equipped with stud drivers, Fig. 5. A two-spindle 
drill-head is provided on the right-hand side of 
the machine at the second station for drilling a 
cotter-pin hole 5/32 inch in diameter through 
each steering knuckle spindle. The drills are ro- 
tated at 979 rpm (40 surface feet per minute ) and 
fed at the rate of 0.0031 inch per revolution. 
When the knuckles have been indexed to the 
third station, Fig. 6, the lower faces of both up- 


Fig. 2. Spindle bearing surfaces, 
oil-seal contact surface, and 
blending radii are finished on 
this two-wheel angular-head 
grinding machine. 
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per and lower ball-stud bosses are finish-milled. 
For this operation a two-spindle left-hand head 
is equipped with 7 1/2- and 8-inch diameter cut- 
ters, each having twenty-six tungsten-carbide in- 
serted blades. The cutters rotate at 102 rpm, 
providing a cutting speed of 200 feet per minute 
and are fed at the rate of 0.110 inch per revolu- 
tion. Simultaneously, a two-spindle left-hand 
head having two probes is advanced to insure 
that the cotter-pin holes have been drilled in the 
parts at the previous station. 

Holes 33/64 inch in diameter are drilled 
through the upper ball-stud bosses, and two 
more cotter-pin holes 5/32 inch in diameter are 
drilled through the steering knuckle spindles by 
tools on the left- and right-hand heads, respec- 
tively, at Station 4. The boss-hole drills revolve 
at 398 rpm (54 surface feet per minute) and are 
fed at the rate of 0.0078 inch per revolution. A 
right-hand probe head at the fifth station checks 
the cotter-pin holes. 

Jones & Lamson die-heads are mounted on the 
two-spindle right-hand head at Station 6 to chase 
3/4-20 threads on the steering knuckle spindles. 
A feed rate of 0.050 inch per revolution is em- 
ployed with the die-heads rotating at 127 rpm 
(25 surface feet per minute ). The left-hand head 
at the sixth station is used to drill 1/2-inch diam- 
eter holes through the lower ball-stud bosses. 

Anchor pin bosses on the right-hand side of 
the steering knuckles are milled at Station 7. End 
mills 3 inches in diameter and having ten tung- 
sten-carbide inserted blades are rotated at 255 
rpm and fed at the rate of 0.050 inch per revolu- 
tion to remove about 0.018 inch of stock from 
these surfaces. A left-hand head at this same sta- 
tion is tooled to core-drill 5/8-inch diameter holes 


Fig. 4. Dual-ram, 15-ton broach 

for machining upper and lower 

ball-stud bosses, as well as the 

qualifying pads on the steering 
knuckles. 
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Fig. 3. Surfaces finished on grinding machine shown 
in Fig. 2. Enlarged view in circle indicates compound 
radius required between bearing and oil-seal surfaces. 


through the lower ball-stud bosses. These drills 
are fed at 0.0178 inch per revolution and revolve 
at 247 rpm (20 surface feet per minute ). 
Station 8 is idle and has been provided to ac- 
commodate tooling that might be required to 
take care of possible future design changes in 
the knuckle. A keyway is milled in each knuckle 
spindle by tools on the right-hand head at the 
ninth station. Both upper and lower ball-stud 
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holes are rough-taper-reamed with tools on the 
left-hand head at this station. 
Finish-taper-reaming of the upper and lower 
ball-stud holes is done at Station 10, with the 
left-hand head. The right-hand head, Fig. 7, has 
two Osborn wire-wheel brushes, 6 inches in di- 
ameter (having 0.008-inch diameter wires im- 
pregnated in rubber), for removing burrs from 
the threads and keyways. The brushes are rotated 
at 3474 rpm in one direction as they are fed 
toward the work at 18.72 inches per minute, and 
in the opposite direction as they are retracted. 
Station 11 is idle and at the twelfth station 
anchor stud holes are drilled to a diameter of 


0.5156 inch and a depth of 0.90 inch for subse- 
quent tapping. Also, two flange holes 0.460 inch 
in diameter are drilled through each steering 
knuckle. The anchor stud holes and the two 
flange holes in each part are chamfered, and two 
bosses are spot-faced by tooling on the right- and 
left-hand heads at Station 13. Combination spot- 
facing and chamfering tools, each having six 
tungsten-carbide teeth, are used for this opera- 
tion. These tools are rotated at 230 rpm (120 
surface feet per minute) and are fed at the rate 
of 0.008 inch per revolution. 

At the fourteenth station, seen at the lower left 
in Fig. 8, the anchor stud holes are probed and 


Fig. 5. (Above left) At loading 

station of transfer machine, 

knuckles are automatically 

clamped in pallet type fixture 

by means of air-motor-powered 
stud drivers. 


Fig. 6. (Above right) View of 
third station (foreground) and 
fourth station (top) of the six- 
teen-station transfer machine 
seen in heading illustration. 


Fig. 7. (Left) Wire-wheel brushes 
on the right-hand head at the 
tenth station are used to remove 
burrs from threads and keyways. 
Keyway cutters can be seen at 

preceding station. 
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Fig. 8. Anchor stud holes in 
steering knuckles are probed 
and blown out at Station 14 
(lower left) prior to tapping at 
fifteenth station (center). 


blown out prior to tapping at Station 15 (shown 
at the center). The taps are fed at the rate of 
0.0555 inch per revolution, while revolving at 170 
rpm (25 surface feet per minute). Tungsten- 
carbide-tipped step reamers are also mounted on 
the right-hand head at this same station for ream- 
ing the two flange holes in each part to a diam- 
eter of 0.460 inch. 

Ingersoll-Rand reversible air-motors with stud 
drivers are also provided on the right-hand head 
at Station 16 for automatically unclamping the 
completed work-pieces. On the left-hand side of 
the machine at this position, a Pontiac designed 
automatic unloading unit has been provided. 
This air-operated, limit-switch-controlled unit 
consists essentially of work-supporting centers 
on reciprocating arms. When the arms have been 


advanced to the pallet type fixture, the centers 
are fed outward to enter the ball-stud holes. Then 
the knuckles are retracted from the fixtures, ro- 
tated 90 degrees, and dropped on a conveyor. 

A total of twenty-one pallets are provided on 
each transfer machine. An automatic lubrication 
unit supplies oil to the bearing surfaces as every 
tenth pallet passes the unit on the machine. Un- 
loaded pallets are automatically shuttled at right 
angles to the direction in which they have been 
transferred, until they reach a parallel chain con- 
veyor, Fig. 9. This conveyor carries them through 
a washer and returns them to the loading end of 
the transfer machine. 

After being washed, the steering knuckles are 
given a final inspection, and acceptable parts are 
sent to final assembly. 


Fig. 9. Empty pallet type fix- 

tures are shuttled to chain con- 

veyor that carries them through 

washer and returns them to the 
loading station. 
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FORD MOTOR CO.’s new chassis parts manu- 
facturing plant in Sterling Township, eighteen 
miles north of downtown Detroit, offers many 
striking examples of advanced production tech- 
niques. About three million pounds of raw ma- 
terial in the form of forgings, castings, bar stock, 
and sheet steel are used per day to produce 
newly designed, more complicated automotive 
parts in greater volume and with improved 
quality. 

Complete rear-axle and differential assemblies, 
drive shafts, and ball-joint front suspension 
assemblies are among the components shipped 
to twenty Ford car and truck assembly plants in 
fourteen states. One of the smallest yet extremely 
important assemblies produced is the universal- 
joint needle bearing. Severe service requirements 
—the transmission of the full engine horsepower 
to the rear wheels—dictate the need for precise 
tolerances and exacting quality standards. Also, 
the fact that eight bearings are required per car 
necessitates mass-production methods. 

Output of universal-joint needle bearings at 
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Needle bearings are a critical link in the automotive power train— 

transmitting all of the engine horsepower to the rear wheels through 

the universal joint. Production ef these precision components has 
been increased and their cost reduced by unusual methods. 


CHARLES H. WICK 
Managing Editor 


the Ford Sterling plant has been boosted by 
adopting improved processing—a combination of 
cold-extrusion and automated machining and 
assembly operations. 

Races for the needle bearings are made from 
SAE 1010 steel, hot-rolled, pickled, and oiled. 
Slugs are blanked, eleven at a time, from 12-inch 
wide by 10-foot long and 0.385-inch thick steel 
sheets on a Verson 400-ton press operating at 
twenty strokes per minute. The blanking punch 
is 0.990 inch in diameter, and the die, 1.090 inches 
in diameter. Prior to extruding, the slugs are 
washed, pickled (to roughen their surface), and 
coated with a film of dry lubricant. This Parker 
Rust-Proof Co. process consists of a hot caustic 
wash, hot rinsing, an acid pickle, a cold rinse, 
hot rinsing, the Bonderite treatment, another 
cold rinse, a Parcolene rinse, application of the 
lubricant by dipping in a liquid, and draining. 


Cold-Extrusion of the Bearing Races 


Cold-extruding of the needle-bearing races is 
done on a Bliss 200-ton press, Fig. 1, operating 
at thirty-five strokes per minute and equipped 
for magazine feeding and automatic unloading. 
The operator merely keeps the vertical tubular 
stacker on the front of the press loaded with 
slugs. A pusher arm, actuated by an air cylinder 
having a 2 1/2-inch diameter bore and 2-inch 
stroke, slides a slug from the bottom of the stack 
with each press stroke. A horizontal line of 
fourteen slugs extends between guide plates from 
the stacker to the die. As each slug is fed from 
the stacker, the slug at the opposite end of the 
line is pushed into extruding position between 
spring-loaded fingers. 

A cross-sectional drawing of the cold-extrusion 
die is shown in Fig. 2. Extruding punch A is 
made from high-speed steel (SAE D-2), 


Fig. 1. Races for needle bearings are cold-extruded 
from slugs on this magazine-loaded, 200-ton press 
at the rate of thirty-five strokes per minute. 


hardened to about 61 Rockwell C and ground. 
This punch is secured to the upper die-shoe by 
a retainer ring B and backed up by a plate C 
made from an oil-hardening tool steel having a 
hardness of 61 Rockwell C. Draw-ring D is also 
made from high-speed steel and hardened to 61 
Rockwell C. The draw-ring is mounted on a 
support member E and backup plate F, both 
made from oil-hardening tool steel and having a 
hardness of 59 Rockwell C. 

The draw-ring is secured to the lower die-shoe 
by a clamp ring G. Knockout pin H, made from 
high-speed steel and hardened to 59 Rockwell C, 
rests on a spring-loaded bottom punch J. Pres- 
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Fig. 2. Cold-extrusion die used on the press 
seen in Fig. 1. Enlarged views of a slug and 
extrusion are shown encircled at the bottom. 


sure pins K, made from cold-rolled steel, are cut 
to length at assembly to provide a dwell of 0.75 
inch before punch J and pin H knock out 
the completed extrusion. Approximately 60,000 
bearing races can be extruded before regrinding 
is necessary, and the die can be reground about 
six times before it must be replaced. 

All green machining operations required on 
the extruded bearing races are completed on an 
Acme-Gridley six-spindle chucking machine, seen 
in Fig. 3. Finished parts are automatically ejected 
onto a chute from the fifth position on the ma- 
chine by means of a pusher-bar mounted in the 
spindle. Simultaneously, an extrusion is loaded 
into the collet from a Feedall hopper and shuttle 
assembly by a loader head mounted on the ma- 
chine tool-slide. 

At the sixth position, the bore of the extrusion 
is chamfered with a knee-turner holder and tool 
bit mounted on the main tool-slide. Also, the 
periphery is broken down by a dovetail tool- 
holder and form tool on the cross-slide. Another 
dovetail form tool is mounted on the cross-slide 
at the first position for cutting the external fillets 
to the required radii. A counterboring tool on the 
tool-slide at this same position faces the bottom 
of the race bore. This bottom face is undercut 
with another tool-slide-mounted counterbore at 
Position 2. 

An angular fixture and tool bit is mounted on 
the tool-slide at the third position for recessing 
the bore. Finally, the bottom face of the bore is 
finished, and the race is faced to length by means 
of a counterboring tool on the tool-slide at Posi- 
tion 4. The work-pieces are rotated at 2156 rpm, 
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Fig. 3. Extruded bearing races 
roll down chute (upper right) 
from hopper and are automati- 
cally loaded in collets by head 
mounted on tool-slide. This six- 
spindle chucking machine com- 
pletes all of the green machin- 
ing operations required, and 
automatically ejects the fin- 
ished parts onto a chute. 


providing a maximum cutting speed of 610 sur- 
face feet per minute. The main tool-slide is fed 
at the rate of 0.003 inch per revolution; the form 
tool at the sixth position, 0.0044 inch per revolu- 
tion; and the form tool at the first position, 0.0022 
inch per revolution. All tools are tungsten-car- 
bide-tipped except for the recessing tool, which 
is Stellite. Cycle time is only one and eight- 
tenths seconds, giving a production of 2000 bear- 
ing races per hour. 

Bearing races are then carburized, quenched, 
washed, and drawn to provide a hardness of 59 
to 64 Rockwell C, with a case 0.030 to 0.040 inch 
deep. Carburizing is done in a Surface Combus- 
tion controlled-atmosphere, continuous rotary 
furnace. Heat-treatment requires a ten-hour cycle 
per part. 


Races are Ground Automatically 


About 0.010 inch of stock is removed from the 
extruded diameters of the races by passing the 
parts through three Cincinnati centerless grind- 
ing machines, Fig. 4. Approximately 0.005 inch 
of stock is ground off in the first machine, and 
the same amount in the second. The third pass 


is simply for cleanup and spark-out. A total tol- 
erance of 0.0003 inch is maintained in this opera- 
tion, grinding the races to an outside diameter 
between 1.0630 and 1.0633 inches. KDI automa- 
tion equipment, Fig. 5, is employed to auto- 
matically load the centerless grinders and to 
transfer the parts between successive machines. 

Bryant internal grinding machines, such as the 
one seen in Fig. 6, are used to finish the bores 
of the bearing races to a diameter between 
0.7845 and 0.7855 inch, removing 0.0095 to 
0.0125 inch of extruded stock. Simultaneously, 
the bottom face of the bore is bump-ground, re- 
moving a maximum of 0.004 inch from this sur- 
face. The minimum diameter of the bore must 
be within 0.170 to 0.230 inch of the open end 
of the race in order to form a crowned bore, and 
a surface finish of 16 micro-inches is specified. 
Also, the bore must be concentric with the pe- 
riphery within 0.001 inch total indicator reading. 

Races are distributed to the eleven internal 
grinders by KDI automation equipment and 
chutes. At each machine a pick-up arm having 
loading fingers swings the work-pieces into posi- 
tion, one at a time, and loads them into the chuck. 
Location is controlled by the swinging arm load- 
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Fig. 4. Outside diameters of races are reduced to between 1.0630 and 1.0633 
inches by passing the parts through three centerless grinding machines. 


ing to a pre-set depth and no positive stop is 
used. Ground parts are automatically ejected onto 
an unloading chute. Each of the grinders is ca- 
pable of completing 290 races per hour. 

Outer back faces of the bearing races are 
rough- and finish-ground on a Blanchard double- 
spindle grinding machine, Fig. 7. Parts are auto- 
matically loaded onto split plug locators mounted 
on the magnetic chuck of the machine. From 
0.006 to 0.010 inch of stock is ground from the 


surface, holding the dimension (thickness) to the 
inner back face to a tolerance of plus or minus 
().0005 inch. The races are automatically unloaded 
as they pass from under the finish-grinding 
wheel. 

Front, open-end faces of the races are finish- 
ground on a Blanchard single-spindle grinding 
machine, with the parts being automatically 
loaded directly onto the rotary table. From 0.003 
to 0.015 inch of stock is removed in a single pass 


Fig. 5. Automatic loading of 

the centerless grinding ma- 

chines (Fig. 4) is accomplished 

with vibratory hoppers, chutes, 

and elevating units. Grinder 
is at right. 
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Fig. 6. Pivoting pick-up arm 

transfers bearing races, one 

at a time, from the vertical 

loading chute (top) to the 

chuck of this internal grind- 
ing machine. 


below the abrasive wheel. Completed races are 
automatically unloaded and fed through a de- 
magnetizer and washer. After a final inspection, 
the races are ready for assembly into universal- 
joint needle bearings. 


Automatic Assembly of Rollers 
and Dust Caps 


Completely automatic assembly of twenty- 
three needle type rollers and a synthetic rubber 
dust cap to each universal-joint bearing race is 
accomplished on machines such as the one seen 
in the heading illustration made by Trio Tool 
Co. Details of the machine are presented in 
Fig. 8, and a close-up view is shown in Fig. 9. 
Needles are held against the race by adhesion 
from a film of grease applied to the race prior 
to assembly of the needles. Each machine has 
four rotary type hoppers—the two upper hoppers 
for feeding needles; the front lower hopper for 
supplying caps; and the rear lower hopper for 
loading the races. 

Races, dumped into the hopper at random, are 
automatically selected with their open sides fac- 
ing up and are fed down a chute into the first 
station of a hydraulically operated transfer bar. 
When a race has been transferred to the second 
station, a predetermined amount of grease is ap- 
plied to the race bore. This is accomplished with 
a metering valve assembly and nozzle mounted 
on a hydraulically operated slide that is auto- 
matically lowered into position and retracted as 
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Fig. 7. Needle bearing races are automatically 

loaded on this double-spindle machine which 

rough- and finish-grinds the outer back face of 
the parts within plus or minus 0.0005 inch. 


a 
4 x 7 q 


required. When in position, the valve opens, and 
a measured amount of grease is forced through 
a series of holes in the nozzle. 

Station 3 of the automatic assembly machine 
is idle to provide accessibility to the needle load- 
ing station—Station 4. To provide a faster cycle, 
two needle-collection and assembly units are 
used. These units cycle alternately, so that each 
unit loads every other race. 

From the hopper, needles slide down two plas- 
tic tubes A, seen at the left in Fig. 8, and enter 
bushings B in a jaw-retainer plate C. A multiple- 


lobe cam-ring D, driven by a belt and pulley 
from a gear-reduction motor drive unit, peri- 
odically moves the two spring-loaded, pivoting 
jaws E outward—thus permitting needles to drop 
into the jaws. When the cam lobe passes and the 
jaw returns due to spring pressure, a needle 
drops into a hole in the cam-ring. 

Needles in the cam-ring are free to drop into 
an escapement ring F. However, when the 
escapement ring is filled and two additional sets 
of needles have been loaded into the cam-ring, 
pawls G (fastened to the bottom of the jaw) con- 


Fig. 8. Front and side sectional views of one of two identical needle-collection 
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and assembly units employed on needle-bearing assembly machine. 
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Fig. 9. Close-up of unloading 
end of the machine seen in 
the heading illustration for 
automatic assembly of rollers 
and dust caps in universal- 
joint needle bearings. 


tact the needles in the top of the cam-ring and 
prevent the jaws from closing. When this occurs, 
one or both jaws will idle in the open position 
until the top row of needles in the cam-ring have 
been lowered. 

To release a set of twenty-three needles from 
the escapement ring, hydraulic cylinder H—seen 
at the right in Fig. 8—is actuated. On the down 
stroke, a collar J on piston-rod K overrides the 
one-way dog L on brake-slide M. On the up 
stroke, this collar strikes the dog, thus advancing 
the brake-slide and stopping the rotation of the 
escapement ring momentarily. 

Then the needles slide down holes drilled at an 
angle in the collection pulley assembly N, and 
fall into positions around a grooved arbor O. The 
rubber O-ring P, mounted on the arbor, keeps 
the needles from falling out. On the next down 
stroke of the cylinder, assembly sleeve R pushes 
the needles past the two O-rings and into the 
assembly collet S. On the up stroke, another set 
of needles is deposited in the grooved arbor, 
ready for the next cycle. Near the top of the 
stroke, collar J releases the brake-slide M and 
permits the escapement ring F to return to its 
normal position (with the holes in the escape- 
ment ring aligned with those in the multiple-lobe 
cam-ring D). 

While one assembly collet is being loaded with 
needles, the second collection and assembly unit 
is over the transfer bar. A hydraulic motor rotates 
a dual rotary cam that contacts two followers on 


the assembly collet. These followers are attached 
to plungers within the collet, and as the cam re- 
volves, the plungers load needles into the race. 

When the next race has been transferred to the 
third station, the empty assembly collet is in- 
dexed by turning it 180 degrees to a position 
under the second needle-collection unit. Simulta- 
neously, the loaded assembly collet that was un- 
der the other needle-collection unit is positioned 
over the transfer bar above the race to be filled. 
This turnover indexing is accomplished with a 
hydraulic shuttle mechanism, having a differen- 
tial speed between upper and lower shuttle bars. 
Differential speed is obtained by the ratio be- 
tween the driving and driven gears in the 
gear-box between the two bars. A rack attached 
to the upper bar causes this bar to move faster 
than the lower one and results in the gear rotat- 
ing the assembly collet 180 degrees. 

Station 5 of the automatic assembly machine is 
also idle to provide accessibility to the needle 
loading station. At the sixth station—seen at the 
bottom center in Fig. 9—the synthetic rubber 
dust caps are assembled. Caps are automatically 
selected from the hopper in the proper position 
and fed down a chute into a loading slide. This 
slide reciprocates to position each cap over a 
bearing race, and a hydraulically actuated, verti- 
cal-acting plunger presses the caps over the races. 
The next forward motion of the transfer bar 
pushes the completed universal-joint needle bear- 
ing into an ejection chute. 
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INCREASING DEMAND for more frequent 
changes in the design of automotive compo- 
nents has caused retooling costs to skyrocket and 
made delivery schedules difficult to maintain. 
Engineers at AC Spark Plug have solved these 
problems with respect to deep-drawn parts and 
irregular-shaped stampings by employing Hydro- 
forming to produce prototypes and short-run pro- 
duction samples. 

In Hydroforming, blanks are formed to the 
shape of the punch by controlled hydraulic pres- 
sure that is transmitted through a flexible die 
member. Operations are performed on a Hydro- 
form machine, seen in the heading illustration, 
made by the Process Machinery Division of Cin- 
cinnati Milling Machine Co. The matching die 
and pressure-pad required in conventional deep- 
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drawing work are not necessary. These units 
are replaced by the built-in, pressurized forming 
cavity sealed by the flexible rubber diaphragm, 
which serves as a universal die and pressure-pad 
for any shape part. 

It has been estimated that the cost of making 
parts in this way, including the charge for punch 
and draw-ring, is only about one-fourth that re- 
quired to purchase samples. Also, the cost of con- 
ventional, permanent production tools to produce 
the same parts would be up to twenty times or 
more that of making Hydroforming tools. The 
latter comparison does not, of course, represent 
actual savings, since production tools are some- 
times built for many parts that were originally 
produced on the Hydroform machine. However, 
in all cases, the permanent tools could not have 


Fig. 1. Punch and draw-ring 
for Hydroforming this Cadil- 
lac air cleaner shell cost 
only $378. Permanent pro- 
duction dies for the same 
part amounted to $18,000. 
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T. C BARRETT 
Engineering Processes 
AC Spark Plug Division 

General Motors Corporation 

Flint, Mich. 


Controlled - pressure forming 
on a Cincinnati Hydroform 
machine does away with the 
need for matching die and 
pressure-pad. As a result, pro- 
posed design parts can be 
made rapidly and at low cost. 


been finished in the required time to make pro- 
duction samples. 

One example of the many parts produced at 
AC by the controlled-pressure, hydraulic forming 
method is the shroud, Fig. 1, for a Cadillac air 
cleaner. Blanks 24 inches in diameter and having 
a 3-inch diameter center hole were used. A total 
of twenty-seven parts were produced from 0.018-, 
0.025-, and 0.0295-inch thick blanks of cold-rolled 
steel, using a low-melting alloy (Cerromatrix) 
forming punch. This punch and the draw-ring 
cost only $378, while the three permanent pro- 
duction dies subsequently required amounted to 


$18,000. 
Hydroforming is a Versatile Process 


Versatility is a major advantage of this process. 
It is not limited to round or symmetrical parts, 
and a wide variety of types and thicknesses of 
material—up to 3/8-inch thick mild steel and 5/8- 
inch thick aluminum—can be handled. At AC, 
parts have been made from 0.018-, 0.025-, 0.031-, 
and 0.062-inch thick blanks with the same tools. 


When more than one draw is required, a stack of 
two or more parts can be preformed at one time. 
Also, thin parts can be pierced and trimmed dur- 
ing forming, and holes can be extruded by means 
of piloted plugs which force the material into a 
recess in the punch. 

Fewer operations are generally required, with 
initial reductions of 50 to 70 per cent normal. 
Intermediate annealing operations, sometimes re- 
quired with conventional methods of severe form- 
ing and deep-drawing, are eliminated. In many 
instances, thinner blanks of smaller diameter can 
be used, thus affording material savings. Since no 
die marks are produced, improved quality parts 
can be obtained with little or no polishing. In 
fact, parts can be Hydroformed after painting, 
plating, or polishing. 

Uniform working of the material during con- 
trolled-pressure hydraulic forming retains the 
mechanical and physical properties of the mate- 
rial. Since the material is displaced rather than 
stretched, there is a minimum of localized thin- 
ning. Also, spring-back is minimized, thus per- 
mitting improved dimensional accuracy. 
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Fig. 2. Press dome containing 
flexible die member is shown in 
raised position with the punch 
lowered to strip the finished 
part. Locking cams keep the 


Hydroforming affords a rapid method of 
converting design ideas into prototypes. Many 
modifications of the original product design can 
be made with a minimum of cost and tooling 
changes, and different types and thicknesses of 
materials can be tested. The quality and appear- 
ance of the part are much better than if made by 
hand hammering or spinning. Finished parts can 
be used for permanent tool layouts and press 
tryouts. Many of the tools are interchangeable or 
can easily be modified for different parts, result- 
ing in lower tool and development costs as addi- 
tional parts are produced by this method. 


Details of Operating Cycle 


In operation, the blank is placed on the top 
surface of the draw-ring, and the press dome con- 
taining the flexible die member is lowered. When 
in forming position, the dome is locked, and an 
initial pressure is applied to force the underside 
of the outer edge of the part against the draw- 
ring, thus preventing wrinkling during forming. 
After the pressure has reached a pre-set amount, 
the punch is moved upward, causing the flexible 
diaphragm to form the blank to the configuration 
of the punch. The displacement thus created in 
the hydraulic cavity causes the pressure to in- 
crease and exert uniform forces on the part from 
all directions. This is called the natural cycle. 

Forming pressure can also be controlled auto- 
matically, and is normally increased during the 
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drawing operation to decrease the corner radius 
formed on the part by the die. This “edging” 
method of controlling the radius on the flange is 
controlled by applying pressure while moving the 
punch down slightly. The amount of punch move- 
ment depends on the metal thickness, amount of 
radius required, and the radius on the draw-ring. 
The automatic control of pressure exerted during 
forming is obtained by a flat cam mechanically 
connected to the lower hydraulic ram. Adjustable 
set-screws extending from the cam contact a pres- 
sure valve, thus raising or lowering the pressure, 
depending on the amount that the screws pro- 
trude. A drum cam having T-slots for holding 
adjustable dog type stops is also provided. One 
stop controls the height to which the punch is 
raised, a second edging stop provides for sharp- 
ening the drawing radius, and the third controls 
automatic stripping of the part from the punch 
after forming. 

When forming has been completed, the pres- 
sure is released and the dome raised. Then the 
punch is lowered, stripping it from the finished 
part, as seen in Fig. 2. For safety, the upper ram 
is held in the open position during loading and 
unloading by four locking cams. These cams also 
fit into grooves in the press columns to lock the 
ram in the closed position during forming. 

The Hydroform machine used at AC is the 
largest of its type made. Blanks up to 32 inches 
in diameter can be drawn to a maximum depth of 
12 inches with punches varying in size up to 26 
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Fig. 3. Lower shroud for a Cor- 
vette air cleaner Hydroformed 
from a 0.031-inch thick cold- 
rolled steel blank. Ironing of the 
shroud is done with auxiliary 
rings at 200 psi. 


inches in diameter. Maximum dome-cavity pres- 
sure is 10,000 psi, and the machine can be oper- 
ated at 90 cycles per hour. 


Examples of Parts Produced 


In forming the shroud seen in Fig. 1, an initial 
holding pressure of 500 psi was exerted to clamp 
the blank. Then the pressure was increased from 
500 to 1000 psi by means of the cam-controlled 
cycle. When the punch had been raised 3 inches 
into the flexible diaphragm, the pressure was 
allowed to increase to 8300 psi by means of the 
natural cycle. 

A more complex part made by Hydroforming 
is the lower shroud for a Corvette air cleaner, 
Fig. 3. The shrouds were made from 0.031-inch 
thick cold-rolled steel with the blank size deter- 
mined by adding 3 inches to the basic dimensions 
of the part. To assist in preventing the formation 
of wrinkles during forming this complex-shaped 
part, a ring and two strips (made from 1/16-inch 
thick sheet metal) were placed between the flat 
blank and the flexible diaphragm. The ring was 
placed near the back edge of the blank, and the 
two strips at the toe of the part. 

An initial holding pressure of 200 psi was em- 
ployed. Then, using the natural cycle, the pres- 
sure was increased to 1800 psi—corresponding to 
a punch travel of 1 9/16 inches. At this point, the 
back reinforcing ring was removed, and the pres- 
sure increased to 2200 psi without moving the 
punch. The natural cycle was then resumed dur- 
ing a punch travel of 3/8 inch, thus increasing the 


pressure to 3100 psi. After moving the two strips 
at the toe further out on the blank, the punch was 
raised another 1/2 inch to increase the pressure 
to 4000 psi naturally. Then the strips were re- 
moved, the pressure increased automatically to 
4400 psi, and the natural cycle continued until 
drawing was completed. Finally, the shrouds 
were ironed with auxiliary rings at a pressure of 
200 psi. For this particular part, the cost of the 
Hydroforming tools was only one-tenth that of 
permanent production dies. 

Another example of successful Hydroforming 
is the chamber cover for a Chevrolet air cleaner 
illustrated in Fig. 4. A total of sixty-five parts, 13 
inches in diameter by 2 1/2 inches deep, were 
made from 0.031l-inch thick tinned SAE 1008 
steel. Blanks were 20 inches square with a 2-inch 
diameter center hole, and the upper half trimmed 
to a semicircular shape. The forming punch used 
was made from a low melting-point alloy, Cerro- 
matrix. Pressures employed varied from 400 
(holding) to 8000 psi. A rubber insert was placed 
on the punch at the point where the deepest de- 
pression was to be formed to prevent excessive 
metal flow into the punch cavity. After drawing 
to about a l-inch depth, the rubber insert was 
removed and the draw completed, using the 
natural cycle. 


Tooling for Hydroforming 


Punches can be made from cold-rolled steel, 
cast-iron, tool steel, Kirksite, Cerromatrix, plastic, 
brass, aluminum, or hard wood. The choice of 
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punch material depends on the material to be 
formed, the quantity of parts required, the shape 
of the part, and the severity of draw. Punches are 
secured either by a screw thread or a stud at- 
tached to an extension of the forming piston lo- 
cated under the press bed. 

Draw-rings are generally made of cast iron or 
steel, hardened if required. They are placed over 
the punches and rest on the draw-ring support 
(bolster plate). Clearance between the punch 
and draw-ring is not critical and may be 50 per 
cent or less of the thickness of the material being 
formed. Undercut draw-rings, such as the one 
illustrated at the top in Fig. 5, are used to elimi- 
nate overhang and are sometimes helpful in form- 
ing odd-shaped parts. Contoured draw-rings, 
shown at the bottom, are also useful in forming 
parts having an irregular contour. 

For very short runs, a top plate may be placed 
on an existing draw-ring, as shown in Fig. 6. The 
overhang of the top ring should not exceed its 
own thickness, and the plate must be smaller in 
diameter than the outside diameter of the draw- 
ring to clear the edge of the dome. Since there is 
no way of connecting the top plate to the draw- 
ring without ruining the ring, rubber strips are 
placed on top of the blank to break the vacuum 
caused by dome action during drawing. Various 
methods of locating the blank include counter- 
boring the draw-ring to the depth of the blank, or 
providing pins, brackets, fixtures, or plugs on the 
draw-ring. Pins, brackets, or fixtures should not 
be higher than the thickness of the blank. Also, 
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plugs can only be employed for locating purposes 
when the necessary mating holes are required 
in the blanks. 


Avoiding Overhang of Blank 


Excessive overhang of the blank between the 
draw-ring and punch, as illustrated at A in Fig. 7, 
should be avoided since it may result in rupture 
of the metal or wrinkling of the part. This can be 
avoided by preforming with a smaller-bore draw- 
ring B and finishing in a second operation as seen 
at C. An alternate method would be to use a 
dome-shaped punch with the smaller-bore draw- 
ring for preforming. 

Another method of avoiding excessive over- 
hang is to use double-acting punches, Fig. 8. In 
the design at the left, the inner punch draws the 
upper portion of the part, and the outer punch 
forms the remainder. At point A the punch can 
be used to pinch-trim the part. With the design 
at the right, the ram raises the inner punch to 
form the upper portion of the part, while the 
support pins raise the outer punch to complete 
the part. The travel of the support pins must 
equal the depth of the second draw. 

A larger radius is generally required on the 
punch and draw-ring when the overhang is great. 
If the radius of the draw-ring is too great to ob- 
tain the desired flange radius on a part, secondary 
tooling may be needed. One method of increasing 
the metal flow during Hydroforming is to cut off 
the corners of the blank, thus reducing the area 


Fig. 4. Forming punch made 
from a low melting-point 
alloy and a final pressure of 
8000 psi were used to pro- 
duce this air cleaner cover. 
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Fig. 5. Undercut (top) 
or contour-shaped draw- 
rings (bottom) are some- 
times used to eliminate 
overhang of blank, or 
to aid in forming odd- 
shaped parts. 


Fig. 6. Plate can be 
placed on top of exist- 
ing draw-ring for Hydro- 
forming relatively few 
parts. Rubber strips are 
placed on top of blank. 


Fig. 7. To prevent ex- 
cessive overhang of the 
blank (A), the part 
should be preformed as 
seen at (B) before fin- 
ishing in a second draw- 
ing operation (C). 


Fig. 8. Two examples of 
double-acting punches 
used to prevent rupture 
of the metal or wrin- 
kling of the part due to 
overhang of blank. 


of the blank and decreasing the holding force re- 
quired. Draw-beads can be provided to decrease 


the flow of metal in desired areas. Also, the 
amount of drawing compound is critical. Too 
much will cause the metal to flow fast and cause 
wrinkles; too little will cause the metal to rupture 
due to excessive drawing action. At AC, a lanolin- 
base Cimcool coolant is used as a lubricant. The 
lubricant is in paste form and is brushed on the 


blank. 
The flexible diaphragm used for Hydroforming 


is cup-shaped and made from 2 1/2-inch thick 
rubber. A replaceable wear sheet is cemented to 
the lower surface of the diaphragm for contacting 
the blank. 

Life of a single diaphragm can range up to 
15,000 parts or more. The diaphragm is retained 
in the dome by seal and snap rings. A roller con- 
veyor is provided at the rear of the press for mov- 
ing the punch, draw-ring, and draw-ring supports 
into position. Tools can be changed in one hour 
or less. 
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Thousands of man-hours of careful planning have been devoted to initiating 


Hands 


production of the latest addition to the field of American motor cars—the Edsel 
automobile. This new line of cars is being turned out at several of the Ford 
Motor Co.’s assembly plants scattered across the country. 


RAYMOND H. SPIOTTA 


Associate Editor 


EDSEL, the newest addition to the automobile 
family of the Ford Motor Co., has made its debut 
in the 1958 model year. It is being offered in four 
passenger car series and five station wagon selec- 
tions—a grand total of eighteen models. This ex- 
tensive selection is intended to engage in sales 
combat with competitive nameplates represent- 
ing a wide range of price tags. 

Designing, manufacturing, and assembling the 
all-new line of cars was a two-hundred and fifty 
million dollar undertaking. In this first year of its 
presentation, Edsel production is being absorbed 
by existing Ford and Mercury facilities. Never- 
theless, suitable assembly lines had to be set aside 
and completely retooled. 

At the beginning of one line that has been set 
up to handle Corsair and Citation series only, is 
a newly installed floor-pan welding fixture, Fig. 1. 
The floor pan is built up of three main parts: a 
lead section, a center section, and a rear exten- 


sion. All three stampings are positioned on this 
5-ton Artco fixture. Both main seams are locked 
in contact with back-up bars by pneumatically 
operated cross-clamps. Rear fender areas are 
supported independently on cantilever brackets 
and are rigidly held by Garland portable air 
clamps suspended overhead. The clamps are 
shown being applied at the right. 

Hand-held Progressive spot-welding guns are 
used to complete the joints. As can be seen at the 
left, a protrusion at the top of the gun rides 
freely in a guide way in the under side of the 
cross-member. The same technique is used on 
the second main joint connecting the center sec- 
tion with the rear extension. 

One additional piece is added to the rear ex- 
tension. Using a Progressive C-clamp type spot- 
welding head (not shown) suspended on a steel 
cable, a stamped housing for the fuel filler neck 
is joined to the upper surface of the floor pan. 


Fig. 1. Five-ton welding fix- 

ture is used to position and 

join the three main floor-pan 

stampings. The stationary 

halves of the two cross-clamps 

(beneath the pan) serve as the 
lower electrodes. 
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The spot-welding equipment used for fabricating 
the floor pan is powered by several Goodrich 
transformers that are also suspended overhead. 

A few feet from this fixture the body shell 
begins to take shape. Both a left- and a right- 
hand side panel sub-assembly, a windshield and 
cowl assembly, two back-panel strips, and a 
canopy are loaded into one of two 13-ton body 
bucks. The members are positioned and the buck 
is locked up. Less than three minutes later an 
overhead electric hoist lifts the spot-welded 
body shell from the buck. 

The shell is lowered over a waiting floor pan, 
Fig. 2. After being hooked together they are 
placed in a second buck where the pan is welded 
to the body. 

An unusually stringent check is made on the 
“white” bodies at regular intervals to be certain 
that all contour and fit specifications are closely 
adhered to. Bodies are selected at random from 
an automatic transfer table delivering them from 
the arc-welding line to the gas-welding and tin- 
soldering line. They are then placed on the locat- 
ing cradle of the master checking fixture shown 
in Fig. 3. The cradle rests on an accurately ma- 
chined cast-iron baseplate measuring 110 by 240 
inches. This 25-ton fixture was constructed to 
company specifications by the Hydro Mfg. Co. 

Two gates are swung into place, one on either 
side of the body, then accurately located and 
locked to the fixture cradle. On each of these 
gates are numerous gage points, each supported 
on a toggle arm, that are advanced toward the 


body. The gage points are color coded with re- 
spect to the model car they are intended to check. 
As can be seen in the illustration, the right-hand 
gate is in place and the appropriate gaging mem- 
bers advanced. The left-hand gate is being swung 
into position. 

On the four-door model, 108 check points are 
noted—fifty-four on each side. Of these, thirty 
are considered critical. The two-door model is 
checked at a total of ninety-six points—twenty- 
eight of these being critical. Bodies for the con- 
vertible models are checked at forty points, of 
which eighteen are considered critical. 

When advanced, the gage points should be 
close to, but not touching, the body. Normally, 
there should be a clearance of 0.120 inch. When 
the clearance at any critical point varies 0.060 
inch, an investigation is launched to determine 
the reason for the out-of-tolerance condition and 
to correct it. The trouble could lie either in the 
stamping plant or on the assembly line. Separate 
gaging fixtures are used to check the openings 
for the windshield, instrument panel, doors, and 
rear-deck lid. 

After completion of this detailed inspection, 
the body is returned to the conveyor. Further 
down the line, welded canopy joints are filled 
with solder and ground flush with the body con- 
tour. The doors and rear-deck lid are then hung 
and the outside metal inspected for dents, 
scratches, or other surface imperfections that 
may have been received during the previous 
assembly stages. All such areas are marked. 
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Fig. 2. Partially completed 
body shell being lowered over a 
a waiting floor-pan weldment. 
Both members will then be 
placed in a body buck to be 

joined by welding. 


Fig. 3. Master checking fix- 
ture for “white” bodies. Two- 
door, four-door, and converti- 
ble bodies are selected at ran- 
dom and checked for contour 
and alignment. Tolerances are 
in thousandths of an inch. 


Fig. 4. After the doors and 
rear-deck lid have been hung, 
the exterior sheet metal is in- 
spected for scratches and 
dents. These are blended in 
with pneumatic right-angle 
disc grinders. 


152—December, 1957 


Fig. 5. Instrument panels are 
assembled while supported on 
conveyor-mounted fixtures. 
An instrument cluster is shown 
being secured. If required, a 
foam-plastic crash pad is in- 
stalled at this point. 


Pneumatic right-angle disc grinders are used 
to blend the surface imperfections with the sur- 
rounding metal, as can be seen in Fig. 4. When 
working on exterior metal surfaces, 80-grit abra- 
sive discs are used. For rougher operations the 
abrasive disc may be as coarse as 36 grit. 

A great many portable tools are used in the 
assembly of an automobile. On the line shown in 
the accompanying illustrations, all are of the 
pneumatic type and are fed from a single com- 
pressor housed outside the main building. Large 
service pipes run alongside the conveyors. At 
each point that these pipes are tapped, a line 
filter and oiler are plumbed into the circuit to 
provide individual service to the air tools. One 
of these units can be seen in the lower right-hand 
corner of Fig. 4. 


Fig. 6. Assembled instrument 

panels, traveling on an over- 

head conveyor, meet the par- 

tially completed bodies. The 

panels are placed on the car 

floor, to be mounted on the 
next trim line. 
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A rust-inhibiting paint base is applied to the 
bodies in a five-stage phosphatizing system. This 
is followed by two coats of primer. Each body is 
then wet-sanded by hand and sent through a 
newly installed two-tone paint system. The self- 
contained unit, consisting of spray booth and 
baking oven, measures 393 feet in length. Areas 
to be given a second color are again wet-sanded 
manually before re-entering the spray booth. 

Instrument panel weldments are given a prime 
coat and a final color coat before being placed 
in conveyor-mounted assembly fixtures. The fix- 
tures are of the trunnion type. While the rear 
side of the panel is exposed, the hand-brake re- 
lease cable, hood release, clock, cigar-lighter re- 
ceptacle, and heater-control unit are installed. 
With the fixture reversed and the front of the 
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Fig. 7. First step in the fender line. The stampings pass through a metal finishing area where 
scratches are removed and the surface is prepared for rustproofing, priming, and painting. 


panel exposed, the instrument cluster is inserted 
and secured with a pneumatic nut-runner, Fig. 5. 
Immediately following this, a foam-plastic crash 
pad is coated with adhesive and pressed in place. 

Completely assembled instrument panels travel 
suspended from an overhead conveyor for deliv- 
ery to the end of the No. 1 final trim line. Here 
the panels are remeved from the conveyor and 
placed within the bodies, Fig. 6, to be installed 
on the No. 2 trim line. Sequence of panel colors 
along the overhead conveyor and sequence of 
body colors along the trim line are identical as 
they approach this point. Information regarding 
each automobile to be assembled—such as colors 
and equipment—is relayed simultaneously to 


every concerned section of the assembly area. 
Therefore, all sub-assemblies for each particular 
car on the line are handled in the same order. 
At the start of the fender line the stampings 
pass through an enclosed metal finishing area, 
Fig. 7. Each fender is gone over with right-angle 
pneumatic disc grinders to remove all surface 
marks and to prepare the metal for subsequent 
finishing. Each fender is carefully inspected as it 
leaves the enclosure. If scratches are found, the 
areas are marked and the fenders reworked. 
The fenders are phosphate-coated in a new 88- 
foot long Mahon phosphatizing system. Then 
they are given two prime coats: one coat of red 
epoxy primer followed by one coat of gray epoxy 


Fig. 8. Assembly of front fender and grille units is carried out on a closed-loop conveyor. 
Two fenders begin their journey at the left, while a completed assembly arrives at the right. 
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Fig. 9. Opposite end of the 
160-foot closed-loop con- 
veyor shown in Fig. 8. Re- 
cessed-head screws are being 
driven home during installa- 
tion of dual-headlight units. 


primer. As was the case on the body line, each 
fender is manually wet-sanded before entering 
the final color spray booth. 

Front fender and grille assemblies are built up 
on the merry-go-round conveyor system shown 
in Fig. 8. Two painted fenders are located and 
locked on a traveling assembly fixture at the first 
station (left-hand side in the illustration). As 
the fixture progresses down one side and back 
along the opposite side of the 160-foot long loop, 
the front end takes shape. A completed unit can 
be seen at the right-hand side in the illustration. 
Dual-headlight units are shown being installed 
with the aid of a pneumatic screwdriver at the 
opposite end of the loop in Fig. 9. 

Because only the Corsair and Citation series 


Fig. 10. Approaching the end 
of the line. Among the last 
few items to be installed are 
the wheels. A multiple nut- 
runner tightens all five lugs 
simultaneously. Each wheel is 
statically balanced and cor- 
rective weights added. 
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are being assembled on this line, engine-handling 
problems are simplified. One engine—the E-475 
(345 hp )—is used in both cars, therefore a single 
engine dress-up line suffices. Mounting of an en- 
gine and automatic transmission to the chassis is 
one of the first steps on the final assembly line. 
The steps remaining on this final line, after 
body decking, include installation of the hood, 
front bumpers, and wheels. In Fig. 10 can be 
seen an Ingersoll-Rand multiple nut-runner being 
used to tighten all five wheel lugs simultaneously. 
Each of the five wheels is balanced. This is done 
immediately after the tires have been mounted 
and inflated. They are placed on a static balanc- 
ing machine that quickly indicates the size bal- 
ance weight to be used and its exact location. 


Rocket Engine Transter 


Output of Oldsmobile V-8 engines has been boosted by means of a new transfer 
machining line having additional heads, more automatic materials-handling 


devices, built-in gaging units, and stock banking stations. Slower operations 
have been made more efficient by dividing the work between several heads and 


IN PROVIDING additional production facilities 
to meet the increasing demand for Rocket en- 
gines, Oldsmobile engineers have incorporated 
the latest advances in manufacturing techniques 
into a new automated line of transfer machines. 
This line has a capacity of over seventy-five en- 
gines per hour. 

An increase in productive capacity has been 
attained by providing integral inspection devices, 
additional machining heads, and a greater num- 
ber of automatic materials-handling units. Also, 
banking stations for the temporary storage of 
partially completed cylinder blocks are furnished 
at various locations along the line. This permits 
shutting down parts of the line for maintenance 
and tool changes without interrupting produc- 
tion. Operations requiring a longer-than-average 
cycle have been divided among several heads, 
and in some cases, identical operations are per- 
formed on alternate blocks at successive stations. 

Cylinder-block castings are qualified by means 
of a fixture gage, and a Magnaflux Sonigage is 
used to check the wall thickness of the cylinder 
bores ultrasonically. Acceptable castings are un- 
loaded from shipping pallets and conveyed to the 
loading station of an Ingersoll thirty-six station 
transfer machine. Actually, this unit is made up 
of ten individual machines interconnected to 
form two main sections. A total of ten idle stations 
have been provided to accommodate tooling that 
may be needed for possible design changes. 

Blocks are loaded into this first transfer ma- 
chine with their pan-rail surfaces facing down. 
After milling four locating pads on each block 
and inspecting the pads with a fixture, the blocks 
are turned 90 degrees by means of a rotating fix- 
ture so that the pan rails are in a vertical position. 
Then the half-round crank bearings and the No. 5 
cam bearing are rough-bored, and the pan rail 
and bearing cap seats are milled. 


156—MACHINERY, December, 1957 


machining alternate blocks at successive stations. 


Bottoms and sides of the bearing-cap seats are 
finished in two passes by shaving with solid car- 
bide blades. After rough- and finish-milling the 
top surfaces, the blocks are turned 90 degrees 
more so that the pan rails face up. Then two lo- 
cating holes are drilled, chamfered, and reamed; 
and the sides and anchor notches of the crank 
bearings, as well as the oil dip-stick pad, are 
milled. Manually controlled fixtures are used to 
inspect the pan-rail surfaces for flatness and the 
bearing-cap notches for depth. 

Wilson equipment, Fig. 1, is provided at the 
unloading end of this first machine to turn the 
blocks over endwise, transfer them lengthwise, 
and elevate the blocks to a transfer unit over an 
aisle having a 10-foot clearance. A banking unit 
for storing partially machined castings is also 
provided above the aisle. This and other auto- 
matic units are hydraulically operated. 

When the blocks have been lowered to con- 
veyor height (40 inches) on the opposite side of 
the aisle, they are automatically loaded into a sec- 
ond Ingersoll transfer machine. Here the bank 
faces are rough- and semifinish-milled, the cyl- 
inders are rough-bored and chamfered, and the 
oil-filter pad is milled. Ingersoll “Shear-Clear” 
and “Cover Lock” cutters having tungsten-car- 
bide-tipped blades are used for milling and bor- 
ing, respectively. 

Next both ends of the engine blocks are rough- 
milled, the front end is finished-milled, and the 
rear end is semifinish-milled on another Ingersoll 
transfer machine. Various holes in both ends of 
the blocks—including the water pump, dowel, 
pipe tap, and camshaft holes—are drilled, cham- 
fered, reamed, or tapped, and the cam bearings 
are rough-bored, on a Greenlee thirty-two-station 
transfer machine. This machine is equipped with 
an automatic banking unit having a capacity for 
storing seventeen blocks. 
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Wilson equipment is used to transfer the blocks 
from the unloading end of the Greenlee to the 
loading station on a Natco eighteen-station, in- 
dexing type drilling machine, Fig. 2. A storage 
unit is also provided at this location. On the 
Natco machine holes for dowels, oil-pan clamp 
bolts, crank bearing-cap bolts, oil drain, flywheel- 
housing clamp bolts, oil-pump shaft clearance, 
oil-filter bracket clamp, and oil dip stick are 
drilled in the bottom and sides of each block. 

Another Natco straight-line type indexing ma- 
chine, this one containing thirteen stations, is 
employed to drill, ream, chamfer, or tap addi- 
tional holes in the top and side surfaces of the 
blocks. All the drilled holes are inspected by 
probes at one station, and the blocks are rejected, 
if unacceptable, at the next station. Also, the 
work-pieces are rotated at two different stations 
to dump chips. Both machines have hydraulic 
clamping and indexing units, and are furnished 


with Cross control boards for pre-setting and stor- 
ing the cutting tools. Toolometers on these boards 
indicate when the tools should be changed. 

Holes in the top and bank faces of the block 
are drilled and reamed, and the distributor hole 
is core-drilled and semifinish-reamed on a Baush 
thirty-five-station transfer machine, Fig. 3. The 
blocks are automatically loaded into the machine 
by means of a Wilson overhead transfer unit. A 
dummy bushing plate is provided at the second 
station to check the cavity in each block for clear- 
ance. A block storage unit, seen at the left, is 
also provided at the loading end. Blocks are 
loaded with their bottom faces down and front 
ends leading. 

Eight push-rod clearance holes, 1 inch in diam- 
eter, are drilled in both bank surfaces by left- 
and right-hand head tooling at Stations 4 and 6. 
The vertical heads at the sixteenth and eighteenth 
stations each carry nineteen spindles for drilling 
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one 0.316-inch diameter distributor hold-down 
hole; chamfering two 0.261-inch diameter cover 
holes; and drilling sixteen 5/ 16-inch diameter oil- 
reservoir holes in the valve-lifter holes. Chips are 
dumped from the blocks by means of 180-degree 
roll-over fixtures at Stations 20 and 26. Vertical 
heads at the thirty-second and thirty-third sta- 
tions are equipped with tungsten-carbide-tipped 
tools to rough-core-drill the distributor-shaft hole 
to a diameter of 1.3797 inches and semifinish- 
ream the hole to a diameter of 1.4377 inches. 

At the unloading end of this first Baush ma- 


chine, the cylinder blocks are again: elevated, 
transferred overhead above an aisle, lowered, and 
automatically loaded into the next machine by 
means of Wilson equipment. An over-the-aisle 
banking unit and a 180-degree turntable are also 
provided. The balance of the holes in the top and 
bank faces of the blocks are drilled, reamed, 
chamfered, or tapped in a second Baush transfer 
machine, this one containing thirty-six stations. 

Blocks are loaded into this machine bottom 
face down and front end leading. At Station 6, 
left- and right-hand heads and a vertical head 
are equipped with probes for checking the thirty- 
six cylinder-head stud holes, the sixteen valve- 
lifter holes, and three other holes. Each probe 
has a hole for an air blast that is used to clear 
chips. All thirty-six of the cylinder-head stud 
holes are tapped (7/16-14 threads) by eighteen- 
spindle right- and left-hand heads at Station 26. 
The sixteen valve-lifter holes are checked simul- 
taneously at both bottom and top for diameter 
(0.9225 inch) and angle (45 degrees) with a 
Sheffield Lectrolair automatic gaging assembly 
built into the transfer machine at the thirty-fourth 
station, Fig. 4. Blocks not passing this inspection 
are automatically ejected. 

Clamping and indexing operations on both 
Baush machines are done hydraulically. All of 
the self-contained heads are equipped with me- 
chanical lead-screw feeding units which provide 
a constant feed rate without the need for adjust- 
ments. The spindles automatically stop rotating 
at the end of each cycle to minimize wear. 

After the blocks have been washed, the bearing 
caps and bearing-cap bolts are assembled by 
hand and tightened to the required torque me- 
chanically with Keller nutsetters. Then the cyl- 
inder block and lower housing sub-assemblies are 
loaded, pan rails up, into another Ingersoll trans- 


Fig. 1. (Above) At the end of the 
first transfer machine the cylinder- 
block castings are turned over and 
elevated to a transfer unit that is 
located over an aisle. 


Fig. 2. (Left) Eighteen-station trans- 
fer machine for drilling various 
holes in the bottom and sides of the 
cylinder blocks at the rate of over 
seventy-five per hour. 
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fer machine. This machine is divided into three 
sections, with Wilson automatic transfer and stor- 
age units between successive sections. Elevators 
are also provided between the first and second 
sections so that the blocks can be transferred over 
an aisle. 

In the first section of this transfer machine, the 
cam holes are semifinish- and finish-bored; the 
crank holes are semifinish-bored; the oil-seal and 
oil-slinger grooves are rough- and finish-turned; 
and the thrust-bearing surface is finish-faced and 
chamfered. The finish-bored, cast-iron cam holes 
are automatically inspected for diameter, and 
blocks not within the required tolerances are re- 
jected at Station 9. In the second section of the 
machine, five babbitt metal, cam-bearing liners 
are pressed into each block. Duplicate operations 
are performed on alternate blocks at the twelfth 


and thirteenth stations—finish-boring the five 
cast-iron crank holes to a diameter between 
2.9370 and 2.9380 inches, the five babbitt cam 
liners to a diameter between 1.9995 and 2.0010 
inches, the distributor-shaft hole (1.515 inches 
in diameter), and two dowel holes (0.619 inch 
in diameter ). 

A large combination air-electric gaging unit, 
Fig. 5, has been built into the transfer machine 
at Station 14 for automatically inspecting, classi- 
fying, and marking the blocks according to the 
sizes of the five finish-bored crank holes and the 
babbitt cam liners. The gaging elements and 
classifying equipment were supplied by Federal 
Products Corporation. A total of twenty inside 
diameters—two at opposite ends of each bore— 
are measured, and the alignment of the oil holes 
in the babbitt liners is checked with respect to 


Fig. 3. (Above) Top and bank faces 
of the blocks are drilled and 
reamed, and the distributor hole is 
drilled and reamed on this thirty- 
five station transfer machine. 


Fig. 4. (Right) Automatic gaging 
assembly built into transfer ma- 
chine for checking diameters and 
angularity of the sixteen valve- 
lifter holes in each block. 


December, 1957—159 


\ 
= la te 


Fig. 5. Finish-bored crank 

holes and the babbitt cam 

liners are inspected with this 

gaging unit. Blocks are classi- 

fied by marking with various 
color paints. 


the oil holes in the cam bores. Crank bores are 
checked for size and classified by marking with 
different color paints. Blocks with oversize, un- 
dersize, or misaligned holes are rejected. Signal 
lights are also provided to give a visual indica- 
tion of the condition of the block. 

In the third section of the Ingersoll transfer 
machine, the bank surfaces of the blocks are 
finish-milled, and the cylinder holes are finish- 
bored (3.9970 inches in diameter). Cylinder bor- 
ing is performed on alternate blocks at two suc- 
cessive stations. The bank surfaces are inspected 
for height, flatness, and angularity by means of a 
manually controlled fixture built into the line. 

Cylinder block and lower housing sub-assem- 
blies then pass through a Centri-Spray washing 
machine equipped with a turntable loading 
mechanism and twenty-seven block-holding fix- 


tures. Cylinder bores are rough- and finish-honed 
on two W. F. & John Barnes eight-spindle ma- 
chines, Fig. 6. In each machine, the blocks are 
first turned 90 degrees to one side for honing the 
four cylinder bores in one bank, and then 180 
degrees in the opposite direction for finishing the 
four bores in the other bank. “Electro-Graphic” 
maintenance detector systems are provided to 
reduce the electrical maintenance costs. 

These machines are equipped with Jes-Cal 
honing tools and stones. The double-cone type 
tools are attached to a rigid drive-shaft, eliminat- 
ing the need for universal joints, and are provided 
with a fully automatic mechanical sizing device. 
Self-centering sizing gages, mounted on the drive- 
shafts above the hones, have carbide-tipped con- 
tact points. When the bores have been honed to 
a diameter that permits entry of the gages, the 


Fig. 6. Eight-spindle, vertical 

machine for rough-honing 

cylinder bores. Blocks are 

first turned on one side and 

then on the other to complete 
the eight bores. 
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stone-holders collapse and honing stops. Vitrified- 
bond, silicon carbide abrasive stones, 3/8 inch 
wide by 5/16 inch thick and 3 1/2 inches long, 
are used. For rough-honing, 180 grain size, R 
grade, and No. 9 structure stones are specified; 
while for finishing, 240 grain size, P grade, and 
No. 9 structure stones are used. An outstanding 
feature of this honing installation is the use of a 
water-soluble coolant, Micro-Cool, instead ot 
kerosene, thus eliminating a major fire hazard. 

Cylinder bores are inspected for size and 
stamped on a Sheffield double-bank machine, 
Fig. 7. Diameters, out-of-roundness, the taper, 
and bellmouth condition of all eight bores are 
checked simultaneously. Each gaging spindle has 
tungsten-carbide wear strips and four sets of jets 
for checking the bore at different positions. Also 
the bores are classified at a point approximately 
3.500 inches from the top into either oversize, 
undersize, or one of eleven diameter classifica- 
tions. Such classifications, identified by letters 
stamped on the top flange, vary from each other 
by only 0.00025 inch in diameter. Out-of-round- 
ness tolerance is 0.001 inch, and the taper toler- 
ance, 0.0007 inch. 

Cylinder blocks are again washed before pass- 
ing through a final inspection. Parts passing in- 
spection are automatically loaded into a final 
Ingersoll transfer machine where welch plugs, 
dowels, and lower housing are assembled; and 
the rear of the block as well as the lower housing 
are finished-faced. First, sealer is automatically 
applied to the six welch-plug holes from a com- 
pound metering unit and tank. At the next sta- 
tion, three core-hole plugs are pressed into each 
side of the block, and one water-passage plug and 
one core plug into each bank surface. The vi- 
bratory feeding hoppers and chutes for delivering 
these plugs are seen in Fig. 8. 
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The plugs are expanded by means of Ingersoll- 
Rand air tools and inspected at the next station 
on the transfer machine. An air test of the water 
chambers for leaks is performed at Station 5, and 
blocks not passing this test are ejected at the sixth 
station. At Station 7, the blocks are turned 90 
degrees to position the back ends toward the 
right-hand side of the machine. The four bolts 
for holding the flywheel housing to the block are 
tightened at Station 8 and the rear ends of the 
block and housing are finish-faced at the final 
station on this transfer machine. 


Fig. 7. (Above) Automatic, 
double-bank inspection ma- 
chine checks eight bores si- 
multaneously for diameter, 
out-of-round, taper, and bell- 
mouth condition. 


Fig. 8. (Left) Vibratory hop- 
pers and feed chutes provided 
on top of a transfer machine 
for delivering various plugs to 
be assembled into the blocks. 
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LINCOLNS FOR 1958 are being built in the 
newest and most modern automotive assembly 
plant in America. This plant, covering 1,300,000 
square feet and capable of producing 112,000 
cars per year on a straight-time basis, is located 
in Wixom (Novi Township), Mich., 28 miles 
northwest of downtown Detroit. 

An outstanding feature of the 1958 model Lin- 
colns and Continentals is uniframe body con- 
struction. With this type construction, the uni- 
frame includes the entire underbody, structural 
members, rear-compartment pan, front engine 
compartment, and engine supports. Then the 
unitized frame, roof, body sides, front fenders, 
and rear quarter panels are all welded together 
to form a complete body shell, Fig. 1. 

Increased rigidity and improved safety are im- 
portant advantages of uniframe construction. 
Also, all body panels, with the exception of the 
hood, are painted as an integral unit, thus im- 
proving the quality. However, this type design 
made it necessary to provide special overhead 
monorail conveyors, body carriers, and similar 
equipment to handle the heavier bodies and to 
permit installation of axles, suspension units, 
shock absorbers, exhaust pipes, and similar com- 
ponents from underneath the body. 
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Welding the Lincoln 
Uniframe Body 


M. H. TRYGAR and 0. B. SIMMONS 


Welding Engineers 
Lincoln and Mercury Division 
Ford Motor Co. 
Wixom, Mich. 


Unitized construction also increases the weld- 
ing problems. The 1957 Lincoln body needed 
only 3300 spot-welds, while the 1958 model re- 
quires a total of 9850 spot-welds. Also, heavier- 
gage metals are used in the new car—necessitat- 
ing the welding of materials ranging from two 
thicknesses of 0.036-inch sheet metal up through 
two pieces of 0.090-inch thick material. Such 
welds are made on the same production lines, 
and frequently with the same portable welding 
gun. In welding the thicker metals, the capacity 
of the spot-welding guns is reduced from 200 to 
approximately 80 spots per minute. 

All of the welding guns are air-operated. With 
5-inch diameter cylinders, the guns will produce 
a welding pressure of 1570 pounds with a supply 
air-line pressure of 80 psi. Where the 5-inch 
diameter air cylinders cause interference with 
components of the unitized body, tandem air 
cylinders 3 1/2 inches in diameter are used. The 
latter arrangement provides ample welding pres- 
sure for the heavier-gage materials. To minimize 
the chance of shorts or any shunting conditions, 
the welding guns and adapters are insulated with 
three wrappings of fiber-glass tape. Each layer of 
tape is retained by the application of a plastic 
laminating mix. 


~ 
. | XY A 


The number of spot-welds required per car—totaling 9850—has been 


Fig. 1. Perspective view of 1958 
Lincoln “body-in-white” showing 
unitized construction of frame, 
sides, fenders, and panels. 


increased nearly 300 per cent in building the uniframe bodies for 1958 
Lincolns. Also, heavier-gage metals are employed. Details of the weld- 
ing fixtures and methods used at the company’s new ultra-modern 


Stampings used in the uniframe bodies are 
held to very close tolerances, since excessive 
thicknesses of the welding flanges would make it 
difficult to obtain the high quality of welding 
specified. Also, to insure maximum quality, the 
Lincoln Division uses a carefully controlled com- 
bination of welding pressure, time, and heat. For 
each variation in metal thicknesses of approxi- 
mately 0.015 inch, an individual combination of 
pressure, time, and heat is employed, controlled 
by push-button. 

Considerable research and experimentation 
were performed to eliminate the need for the op- 
erator to select the proper pressure, time, and 
heat. All that is necessary is to depress the cor- 
rect button. Each supply air line has its individ- 
ual regulator, gage, lubricator, and four-way 
valve. Time is controlled by an attachment on 
the electronic control panel, and the weld current 
is selected by means of phase-shift heat controls 
also mounted on the panel. 

The soundness and quality of each weld are in- 
sured by the Quality Control Department. It is 
required that each weld meet the minimum nug- 
get size specifications set up by the American 
Welding Society, as determined by the peel test. 
Values of pressure, time, and heat needed for 


assembly plant are described in this article. 


each individual weld are recorded on a card at- 
tached to the transformer. These cards also have 
sketches of the welding electrodes, showing the 
proper dimensions for tip dressing and the time 
for tip replacement. 

A trace prepared from a weld analyzer and 
recorder is attached to each card. The analyzer 
and recorder has a probe that is placed between 
the welding-gun electrodes. When the gun is ac- 
tuated, the pressure, time, and current values are 
relayed from the probe to a Brush recording unit. 
The graphical trace thus prepared by the re- 
corder gives a permanent record of the welding 
setup. Each day a trace is prepared and com- 
pared with a master, and any deviations are cor- 
rected to insure consistently high-quality welds. 

Parts are spot-welded into sub-assemblies on 
various locating fixtures. A merry-go-round con- 
veyor, Fig. 2, contains ten individual underbody 
assembly fixtures for joining the underbody, floor 
pan, and front end. A total of 1350 spot-welds 
are made on each assembly in this operation. 

Completed underbody assemblies are removed 
from the merry-go-round and loaded on a dou- 
ble-chain conveyor leading to the body-truck 
area. Along the way there is another merry-go- 
round conveyor, Fig. 3, having ten fixtures for 
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Fig. 3. (Right) Both right- 
and left-hand sub-assem- 
blies are completed at 
the rate of sixty per hour 
on carousel manned by 
twenty-seven welders. 


assembling the body sides. Each side sub-assem- 
bly requires 1370 spot-welds made by twenty- 
seven operators. This carousel can complete 
thirty right-hand and thirty left-hand sides per 
hour. Completed side sub-assemblies are taken 
from the merry-go-round and attached to the 
moving underbody assemblies by means of tog- 
gle clamps. 

Underbody, body sides, front fenders, and roof 
are lifted off the delivery conveyor as a complete 
unit and placed in one of the six body-framing 
bucks, Fig. 4, where all of the major components 
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Fig. 2. (Left) Merry-go-round 
conveyor equipped with fix- 
tures for joining the under- 
body, floor pan, and front end 
with 1350 spot-welds. 


are joined by spot-welding. The one-stage fram- 
ing-buck method of assembly was chosen as the 
best way to produce the close dimensional accu- 
racy and structural qualifications specified by the 
Product Engineering Department. In front of 
each body buck is a surface plate on which di- 
mensions of the bodies can be checked periodi- 
cally to insure quality control. 

A close-up view of one of the six body-framing 
bucks is seen in Fig. 5. A total of 586 spot-welds 
are completed on each body shell in ten minutes 
with six operators, giving a production of thirty 
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Fig. 4. Close dimensional 
accuracy is maintained in 
completing the basic body 
shell on a single-stage 
framing buck. 


unitized bodies per hour from the six fixtures. 
Welding of the wheel housing to the floor pan in 
these fixtures would be a difficult operation with- 
out a special gun mounting. This problem has 
been solved by mounting the gun on a free-roll- 
ing platform and counterbalancing the gun with 
air. In this way the operator can weld up and 
around the housing by using only about 21/2 
pounds of force to raise or lower the gun. 
Welded body-shell assemblies are lifted out of 
the bucks and placed on body skid carriers. Then 
they are conveyed through conventional respot- 
ting, arc- and gas-welding, soldering, and door- 
hanging operations. The 1958 Lincolns have an 
all-roll spot-welded roof. Spot-welds are spaced 
at approximately three per inch to make the roof 
practically leakproof even if the water sealer 
were omitted. The roll spot-welding machine 


completes nearly 700 spot-welds in slightly less 
than a minute. 

A unique feature of the painting installation 
is the submerging of the entire unit in about 8 
to 10 inches of prime dip in a tank. This insures 
that the unitized underbody receives sufficient 
rust protection. As previously mentioned, com- 
pletely painted and trimmed bodies are carried 
on an overhead conveyor in special fixtures to fa- 
cilitate underbody assembly of the remaining 
components. 

In conventional automotive assembly plants, 
these operations are on floor type chassis convey- 
ors, before the body drop. With the suspended 
assembly system, more accessibility is provided, 
and the operators experience less fatigue because 
the automobile bodies are always at the proper 
working elevations. 


Fig. 5. Six operators com- 

plete 586 spot-welds in 

ten minutes in joining to- 

gether the underbody, 

sides, fenders, and roof 
of the car. 
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Gears for Buick’s new transmission are produced from blanks on standard 

machines that are completely mechanized and which feature self loading 

and unloading equipment, work elevating and storing units, grinding 
wheel compensating devices, and gaging and segregating fixtures. 


AN OUTSTANDING FEATURE of the 1958 
Buick is an entirely new transmission known as 
the Flight Pitch Dynaflow. The transmission fea- 
tures three turbines in a five-element torque con- 
verter. Two of the turbines are connected to the 
output shaft through planetary gear sets, while 
the third is connected directly to the shaft. 

A multiple-pitch stator with which the stator 
blades have an infinite number of angular posi- 
tions is another innovation. The angle of the 
stator blades depends on the throttle opening, 
and has been calibrated to deliver the most desir- 
able combination for over-all performance and 
economy. 

Gears required for the Flight Pitch transmis- 
sion are being manufactured at lower cost and 
higher production rates by means of completely 
automatic processing. Credit for this unique 
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method of manufacturing, as well as other indus- 
try-wide, automatic gear-production lines, is 
justly due Frank Albro, master mechanic at 
Buick. 

A good example of the many such gear-pro- 
duction lines being employed at Buick is the one 
for the rear-driven pump gear. Blanks for these 
internal gears are cut off from SAE 1018 or 1112 
seamless steel tubing on multiple-spindle bar ma- 
chines. The blanks are 3.403 inches in diameter 
by 0.391 inch wide and have a bore 2.518 inches 
in diameter. 

After manually loading into baskets for a 
stress-relieving heat-treatment, the blanks are 
completely processed through grinding, turning, 
boring, broaching, deburring, inspecting, and 
segregating—on an integrated line controlled by a 
combination of electrical and mechanical mecha- 
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nisms. In addition to self loading and unloading 
equipment, work elevating and storing units are 
provided to balance out slower and faster opera- 
tions. This arrangement also permits shutting 
down certain machines in the line for mainte- 
nance, repair, or tool changes, without the need 
for interrupting full production from the line. 
The entire materials-handling system was de- 
signed and built by the F. Jos. Lamb Co., De- 
troit, Mich. The equipment consists of fourteen 
elevators, seven storage units, one special sorting 
and elevating unit, and approximately 350 feet of 
flexible chuting with line switches and shot-boits. 
Electrical controls for this system are independ- 


Fig. 1. Gear blanks are me- 
chanically loaded from chute 
(upper left) into rotary work- 
carrier of this double-spindle 
grinding machine. 


ent of the electrical controls on the individual 
machines and gages on the line. This permits 
easier and faster maintenance, and any portion 
of the system can be operated independently. It 
also makes possible the addition or deletion of 
machines for engineering changes. 

The amount of storage capacity provided in 
front of each machine was based on the time re- 
quired for normal tool or grinding wheel changes, 
or adjustments; and also on the unbalanced ma- 
chine production capacities. When a storage unit 
has absorbed its full capacity of parts, a signal 
is transmitted to the preceding elevator, and part 
flow is stopped. Through electrical interlocks the 
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Fig. 2. Hydraulic resetting of the turning 
tools is obtained with feed-back gaging sys- 
tem on this two-spindle Borematic. 


flow of parts through preceding materials-han- 
dling units is also stopped. The Lamb FabriFlex 
chuting is made from tempered spring steel of 
suitable size. 

Balance type line switches are used to control 
input to the various machines. When a machine 
is filled, parts in the chute accumulate on a bal- 
ance bar of the line-switch assembly and depress 


the bar slightly. This actuates a limit switch and 
stops the part flow. When the machine again ac- 
cepts parts and clears the balance bar, the bar 
returns to its normal off-contact position and flow 
of parts is again started. Signal lights show the 
all-clear or non-operating conditions of the vari- 
ous units. 

Stress-relieving is performed in a Wayne verti- 
cal draw furnace at a temperature of 1100 de- 
grees F. In addition to the blanks for the rear- 
driven pump gears, blanks for three other pump 
gears (two external and one more internal) are 
loaded at random into the furnace. After stress- 
relieving, the baskets containing various blanks 
are automatically dumped into a Lamb Parts- 
Sorting Unit. This unit sorts the blanks according 
to diameter and width, and delivers them by 
means of chutes to elevators. All of the Lamb ele- 
vators use standard chain with attachments, 
spaced approximately 12 inches apart, to which 
are fastened pick-up fingers for elevating the 
parts. The elevators have ball-and-socket type 
drive clutches with spring releases in the event 
of jamming. From the elevators the blanks roll 
down chutes to Feedall bulk storage and elevat- 
ing units located at the beginning of each indi- 
vidual gear-production line. 

Before being machined, the blanks are in- 
spected for thickness and diameter by passing 
through a Pratt & Whitney gage. Parts not within 
the required tolerance of plus or minus 0.008 inch 
are automatically removed from the line. Accept- 
able blanks are again elevated and fed by chute 
to the Gardner double-spindle, horizontal grind- 
ing machine seen in Fig. 1. Here both sides of 
each disc are ground parallel between the op- 
posed, 30-inch diameter abrasive discs. 

The blanks are transferred, one at a time, from 
the loading chute to an opening in the top of 
the eighteen-station, rotary work-carrier. Ground 
parts are ejected at the bottom into an unloading 
chute leading to another Lamb elevating unit. 
A total of from 0.009 to 0.013 inch of stock is 
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Fig. 3. Electronic gage seen 
at right checks the chamfers 
on gear blanks and ejects un- 
satisfactory parts from the 
production line. 


ground from the blank faces, leaving 0.0025 to 
0.0065 inch for subsequent removal in finish- 
grinding. 

Size control is obtained with a Sheffield dual 
open-jet system and a single Plunjet and gaging 
anvil sizing attachment. A Lectrolair feed-in ma- 
chine-control unit feeds the abrasive discs toward 
each other when required to compensate for 
wear. Cluster type diamond, swinging type dress- 
ers which are operated by a combination air- 
hydraulic system periodically true the abrasive 
discs. Blanks are fed to the grinder by demand. 
Coolant is introduced to the grinding areas 
through the two hollow spindles of the machine, 
and a BarnesdriL magnetic separator is provided 
so that the coolant can be recirculated. 

Rough-ground blanks roll down a chute from 


the elevator into the top of a Lamb Spiral Stor- 
age Unit. This particular storage unit is equipped 
with two circular tiers, or decks, and is capable 
of banking about 800 blanks. Parts roll into the 
center of the top tier of the unit and travel 
through a spiral track (carried by a drive plate) 
to the outer edge of the tier. From this point the 
blanks are conducted by gravity chute to the cen- 
ter of the next tier directly below. The banking 
units can be provided with from one to five tiers, 
depending on the amount of storage required. 
Two drive speeds are provided—the lower speed 
for storing parts when the machine demands 
are satisfied or the machine is down for service. 
The higher speed is engaged to carry the parts 
rapidly through the unit when it is necessary to 
satisfy machine demand. 
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Fig. 4. Internal teeth are broached in three 
blanks at a time on this 20-ton, 66-inch 
stroke, pull-down type broaching machine. 


From the bottom of the storage unit, the parts 
are again elevated and roll down a chute to a 
Heald two-spindle, single-end, precision boring 
machine, Fig. 2. On this machine the blanks are 
turned to a diameter between 3.388 and 3.389 
inches (removing about 0.015 inch of stock), and 
both ends of each blank are chamfered to 0.018 
inch by 45 degrees. 


The single column of parts being fed to this 
machine is divided in two, one column above 
each spindle, by means of a special loading mech- 
anism designed by the Heald Machine Co. and 
Frank Albro. The loading arm moves up and 
down, as well as in and out, to transfer two parts 
at a time from the overhead chutes to the spin- 
dles. Air-operated, rotating-stake fixtures are 
used to clamp the blanks on the spindles. Trian- 
gular carbide inserts perform the turning, while 
square carbide inserts do the chamfering. 

A Sheffield Lectrolair feed-back gaging system 
is provided with two sets of limits. The wider set, 
using full tolerance, is for rejecting parts. The 
second set uses closer tolerances for adjusting the 
tools before they get out of full limits. They do 
this by feeding the turning tools toward or away 
from the work-pieces, in increments of 0.0002 
inch, as required. This is accomplished by pivot- 
ing the turning-tool-holder bars hydraulically. 
The gaging system also automatically stops the 
machine if two successive parts are produced 
that do not pass inspection with respect to the 
full tolerance limits. 

Turned gear blanks are mechanically ejected, 
and roll down a chute into an Arlin electronic 
gage, seen at the right in Fig. 3, which checks the 
chamfers. Unsatisfactory parts are ejected from 
the line, while acceptable blanks roll down an- 
other chute to an elevator and storage unit. 

From the bottom of the storage unit, the blanks 
are again elevated and fed by chute to a second 
Heald two-spindle, single-end precision boring 
machine. Here the work-pieces are bored to a 
diameter between 2.5325 and 2.5335 inches, and 
both sides are chamfered to 0.018 inch by 45 de- 
grees. From 0.0125 to 0.0175 inch of stock is re- 
moved from the bores. Loading, feed-back gag- 
ing, and tool compensation on this machine are 
similar to the equipment provided on the preced- 
ing Borematic used for turning. 

Bored blanks are again elevated and_ pass 
through another Lamb Spiral Storage Unit before 
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Fig. 5. Outer peripheries of 
gears are finished on this 
cylindrical grinder. Turret 
type work-holder can be seen 
in heading illustration. 


being fed to the Colonial 20-ton, 66-inch stroke, 
pull-down broaching machine shown in Fig. 4. 
A special section of twisted chute (left) reorients 
the parts from a rolling to a sliding position. 
Three parts are machined at a time, broaching 
the twenty-seven internal teeth of each gear to 
size, the diameter formed by the tooth tips meas- 
uring between 2.5420 and 2.5430 inches. A nest- 
ing type shuttle fixture transfers a stack of three 
blanks from the loading chute to the broaching 
position. 

After broaching, the gears are separated and 
fall onto a special “water-fall” chute. The gears 
are then elevated into a storage unit having a 
capacity for 500 parts. Samples of the broached 
gears are removed periodically and taken to the 
laboratory for a complete inspection. 


Finishing of the gear faces is done on another 
Gardner 30-inch, double-spindle, horizontal 
grinding machine having the same type of me- 
chanical loading, sizing control, and unloading 
equipment. Surface finish is held to a maximum 
of 20 micro-inches in this operation. Parallelism 
of the faces is maintained within 0.0005 inch, and 
the surfaces are held square with the gear axis 
within 0.001 inch total indicator reading. 

After being elevated and fed through another 
500-part storage unit, the gears are mechanically 
loaded into a Norton 10- by 18-inch cylindrical 
grinding machine, Fig. 5. Here, the outer periph- 
eries of the internal gears are finish-ground, two 
at a time, removing about 0.023 inch of stock 
from each part and producing a 20 micro-inch 
finish. Gears rolling from the loading chute are 
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Fig. 6. Abrasive chips and work-pieces are 
loaded into barrel from a conveyor prior to burt 
removal operation on this finishing machine. 


divided into two lines, each having an equal 
number of parts. This is accomplished with a 
Lamb Shot-Bolt Type, Two-Way Divider, con- 
trolled by a switch in each line. One gear from 
each line falls into one of the three openings in 
a turret type work-holder, seen in the heading 
illustration. 

special hydraulically operated tailstock 
pushes the gears, two at a time, onto a Martin ex- 
panding arbor mounted on the live spindle head- 
stock and holds them in this position while 
grinding. After grinding, a spring-loaded ejector 
pushes the gears back into the rotary holder. 
When the holder has been indexed, the gears 
fall into the unloading chutes. Both lines of parts 
pass through a blender, which repositions them 
into a single line. 

A straight-sided grinding wheel, 30 inches in 
diameter by 7/8 inch wide, is used. The machine 
is controlled by an Arnold continuous, caliper 
type gage having a Federal Electricator toler- 
ance unit and electronic circuit. A Federal after- 
gage, which checks the gears as they roll down 
the unloading chute after being ejected, compen- 
sates for size variations and stops the machine 
if two unsatisfactory parts are produced. 

Gears are again elevated and fed through a 
2000-piece storage unit before being deburred. At 


aul this point the production line for the rear pump 
jo gears blends with that for the front pump gears. 
« The two elevators, one on each line, have a com- 


mon control panel, and only one operates at a 
time to elevate and feed a predetermined num- 
ber of parts. Burrs are removed and sharp edges 
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Fig. 7. One of the many Lamb Spiral Type Stor- 
age Units provided throughout gear-production 
line. An elevator can be seen at the left. 


are broken on a Sub-O-Matic eight-station, sub- 
merged type barrel finishing machine made by 
the Almco Division of Queen Stove Works, Inc. 
All operations on this machine are completely 
self-actuated with the exception of mounting and 
removing the barrel covers, which must be done 
manually. 

A controlled amount of abrasive chips (about 
400 pounds) falls onto a belt conveyor from an 
overhead storage hopper, and about 400 gears 
per barrel drop onto the chips from the loading 
chute, as seen at the center in Fig. 6. The hop- 
per holds about 800 pounds of chips, which are 
recirculated. Rotary screens having various-size 
holes sort the chips, and those too small to be 
used further are rejected. 

From the conveyor the gears and chips fall 
into one of the barrels, and the lid is clamped in 
place. The barrels are alternately elevated and 
lowered by a hydraulically controlled center 
frame and transferred to successive tanks by an 
overhead walking beam conveyor. Solutions in 
the various tanks are used for cleaning, rinsing, 
deburring, and rust-inhibiting treatments. At the 
unloading station the parts and chips drop onto 
another conveyor belt. A permanent magnetic 
drum and cleated belt are used to separate the 
gears from the abrasive. Also, a Lamb sorting 
unit is provided to separate the two different 
gears, orient them, and feed them in a rolling 
position back to their respective lines. 

Deburred gears are elevated to a Lamb Parts 
Washer and 2000-piece storage unit, Fig. 7. From 
the bottom of the Spiral Storage Unit, the gears 
roll down a chute to another elevator (seen at the 
left), and are fed to a Sheffield gaging and segre- 
gating machine, Fig. 8. On this machine the 
gears are segregated into six width classifications 
for matched assembly with the driving pump 
gears. The classifications are oversize (more than 
0.3765 inch wide); Class A, 0.3760 to 0.3765 inch 
wide; Class B, 0.3755 to 0.3760 inch wide; Class 
C, 0.3750 to 0.3755 inch wide; Class D, 0.3745 to 
0.3750 inch wide; and undersize (less than 
0.3745 inch wide). A Lectrolair memory circuit 
is employed to open the gate to the proper chute 
after gaging, and the gears are stacked as shown. 
Final inspection of acceptable gears is completed 
with hand gages. 


Fig. 8. A memory circuit machine for inspecting 
completed gears and segregating them into six 
classifications according to their width. 


MACHINERY, December, 1957—173 


4 
| SH 
ASG 
i 


AUTOMOBILE BUMPERS have evolved into 
increasingly important elements in car styling. 
More often than not, a model changeover will in- 
clude a bumper redesign. At the same time, high- 
horsepower travel on congested roads emphasizes 
the need to preserve the utilitarian nature of the 
item. One major bumper supplier is the Sharon- 
ville, Ohio, plant of the Electric Auto-Lite Co. 
Processing highlights are described here. 

Incoming stock is high-tensile steel sheet, 0.093 
to 0.120 inch thick. Ordinarily, sheet width is 
calculated to give two developed blanks. This 
saves time during the first steps. Strains and wavi- 
ness in the material are removed by running it 
through a roll-leveling machine. Stenciled with 
the customer's part number, sheets are now ready 
for flat polishing. 

A Hill Acme machine, 100 feet long and hav- 
ing sixteen stations, comprises the flat-polishing 
line. There is a coated abrasive belt at each sta- 
tion, polishing the sheet with progressively finer 
grit to a surface finish of 7 micro-inches or less. 
The line is divided into a roughing section and a 
finishing section. Upon leaving the roughing sec- 
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tion, the sheet is cooled with water and inspected 
as it enters the finishing section. 

The first belts in the line have a grit size of 80. 
Successively finer grits are used in order to pro- 
duce a satisfactory finish. Surface speed of the 
sheet is approximately 50 feet per minute. Rollers 
at the various stations maintain a suitable pres- 
sure against the work. 

In Fig. 1, a sheet can be seen in the foreground 
emerging from the last flat-polishing station. 
When run out fully on the roller table, the sheet 
is shifted automatically to another roller table, 
seen in the background. There the sheet, moving 
to the left, enters a phosphatizing and soap-coat- 
ing line. 

Periodically, a flat-polished sheet is brought to 
a Profilometer, Fig. 2, where surface finish is 
checked. The large duct behind the instrument 
is part of a Roto-Clone system. This is a hydro- 
static precipitator which handles the exhaust 
from the flat-polishing stations. Air is washed be- 
fore being discharged outside the plant. Sludge 
is sucked out and conveyed to a hopper. 

Phosphatizing and soap-coating is a six-stage, 
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continuous-spray treatment. The line, installed by 
Ransohoff, handles the sheet at a speed slightly 
greater than that of the flat-polishing section to 
insure clearance throughout the line. 

Sheets are supported and advanced over the 
tanks for the various stages on discs grouped on 
revolving shafts. In this way, the bottom as well 
as the top of the sheet can be treated. Between 
each tank, the sheet travels through a set of pinch 
rolls. The first two stages are, respectively, a hot 
spray-cleaning and a hot-water rinse. A standard 
phosphatizing solution is applied in the third 
stage, followed by another hot-water rinse in the 
fourth. 

In the fifth stage, the soap-coating is applied 
by spray, serving primarily as a lubricant. To ob- 
tain a uniform coating thickness, the sheet passes 
between two air “knives” which blow off excess 
soap. The last stage is a steam dryer and blower. 


Fig. 1. As the sheet leaves 
the flat-polished line, it is 
shifted to a parallel line, 
where, flowing in the oppo- 
site direction, it is phospha- 

tized and soap-coated. 


Now fully prepared, the sheet is brought to the 
press area. The first press blanks the sheet, and 
the second press draws it to the bumper form. 
A close-up view of the front of the second press 
appears in Fig. 3. This is a 700-ton Lake Erie. 
Blanks are transported by fork truck from the 
first press and are deposited on the chain table 
seen in the foreground. These chains are moved 
intermittently to advance the stacks of blanks 
to loading positions. 

Press-line procedure will, of course, vary some- 
what for different styles of bumpers following 
the drawing operation. Generally, trimming, 
flanging, restriking, and piercing are involved. 
Fig. 4, for example, shows the rear of a 500-ton 
Clearing press. Tooled with two die sets, the 
press progressively trims off excess metal and 
pierces bracket-bolt holes. (Some styles of bump- 
ers, instead of being pierced, have a mounting 
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Fig. 2. Periodically, one of the 

sheets leaving the flat-polish- 

ing line is brought to this in- 

spection station for a check on 
the surface finish. 


Fig. 3. Already flat-polished, 
phosphatized, soap-coated, and 
blanked, the work is being 
loaded into the press for the 
drawing operation. 


Fig. 4. Two die sets in this press 
progressively trim and pierce 
the bumpers. The tank in front 
of the bolster supplies air to 
lift out cylinders in the dies. 
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bracket welded to the inside of the bumper. Such 
bumpers are shunted by monorail to another 
building, where the welding can be carried out 
in an atmosphere free from contamination. ) 
Now the work undergoes contour-polishing 
where it is necessary. Because of its shape, three 
polishing steps may be required: end, rotary, and 
straight-line. In end-polishing, the bumpers travel 
front-forward between two eight-station rows of 
abrasive polishing wheels. These wheels polish 
the ends of the bumper. Each wheel is directed 
at a particular section of the end contour. 
Rotary-polishing, Fig. 5, finishes the top flanges 
of the bumper. Here the work is handled on a 
continuously rotating “merry-go-round.” In cir- 
cling each bumper passes under eight wheels, 
each directed at a particular section of the flanges. 
The last step, straight-line polishing, finishes 
the top and front of the bumper. Here the work 
is carried on a pallet, moving endwise with the 
front up. The pallets advance over one side of a 
long rectangular table, passing under eight pol- 
ishing wheels. Then, upon reaching the end of 
the table, each pallet moves over a circular platen 
which shifts it to the other side of the table. 


Fig. 5. The polishing wheels hit the flanges of the bumpers as they circle 
on the machine. This is one of three steps in contour-polishing. 


Pallet movement there is in an opposite direction, 
and the bumpers pass under a second line of 
eight wheels. 

All polishing wheels are built and maintained 
by a special department in the plant. They are 
made of sisal, emery of various grain sizes, and 
glue. Each wheel is supported in an adjustable 
stand and is individually motor-driven. Thus, the 
polishing lines are readily adapted to production 
changeovers. 

From the polishing area, bumpers enter one of 
two automatic cleaning and nickel-plating lines. 
Cycle time here is approximately one hour. 
Bumpers are stacked on racks, four-high, which 
convey them over a series of processing tanks. 
The lines move intermittently, and there is a rack 
of bumpers in work at each tank all the time. All 
racks descend together, immersing the bumpers 
in their respective tanks for a designated interval. 

A view of the line installed by Hanson-Van 
Winkle-Munning appears in Fig. 6. The first two 
tanks of the line are soak cleaners and have a 
temperature of 200 to 205 degrees F. The third 
tank, also at 200 to 205 degrees F., is a wetting 
agent, and the fourth tank, also at this tempera- 


d 
by 
MACHINERY, December, 1957—177 ie 


Fig. 6. Leading rack of bumpers has just 
emerged from the nickel-strike tank. The thin 
layer of nickel prevents oxidation. 


ture, is an electrocleaner. In it, the bumpers are 
the anodes, and steel bars are the cathodes. 
Following a warm-water rinse and spray in the 
fifth tank, the bumpers receive an electro-acid 
etch in the sixth tank. Again, the bumpers are 
the anodes. Cathodes are sheets of lead. The so- 
lution—sulphuric acid—cleans and activates the 
bumper surface. A cold-water rinse follows. 


Fig. 7. The bumpers receive the bright nickel 
plating. This layer provides a lustrous surface 
over the semi-bright layer. 


In the next tank (the one directly beneath the 
leading rack of bumpers in Fig. 6), the bumpers 
receive a nickel strike. This is a thin deposit of 
the metal to prevent oxidation and to give the 
layer of nickel applied later a good surface to 
which to adhere. The strike solution has a high 
chloride content and is kept at a temperature of 
125 to 130 degrees F. Here bars of nickel are the 


Fig. 8. In straight-line buffing the bumpers move on pallets along one side of 
table, then return on other side. Layout gives access to entire front and top surface. 
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Fig. 9. This ten-unit cyclone system outside the 
plant takes the exhaust from all contour- 
polishing and buffing machines. 


anodes, and the bumpers are the cathodes. Any 
loose particles of nickel left on the bumpers are 
next removed in a cold-water reclaim rinse in the 
seventh tank. 

At this point the bumper rack terminates its 
automatic movement and is transported by a 
manually operated crane through the remainder 
of the cycle. The next two tanks are a semibright 
plate and a bright plate. They deposit a 0.0015- 
inch layer of nickel. Of this the semibright thick- 
ness is 80 per cent and the bright thickness, 20 
per cent. In both tanks bars of nickel are the 
anodes, and the bumpers are the cathodes. 

The semibright plating serves to give good 
physical properties, and the bright plating serves 
to reduce the amount of subsequent buffing. In 
Fig. 7, a rack of bumpers is shown being raised 
from the bright tank. The generator furnishing 
the current for the electroplating (10,000 am- 
peres ) is visible behind the tank. Similar genera- 
tors are installed at all other tanks in the line 
where an electrochemical action takes place. Fol- 
lowing the bright plate, the bumpers enter a re- 
claim rinse tank and finally a hot-water rinse and 
spray tank. 

Buffing is next. Physical equipment and _ pro- 
cedure here parallels that found in the contour- 
polishing area. In addition, a final “color” buffing 
eliminates any of the laps left by the previous 
steps. 

The buffing wheels, of course, are different from 
the polishing wheels, being built up of scrap 
rags sewn in spirals. A view of the straight-line 
buffing operation appears in Fig. 8. In the center 
of the illustration can be seen the circular platen 
which shifts the pallets from one side of the table 
to the other. 


Fig. 10. Progressive steps in making a bumper 
for a 1958 automobile, from the developed blank 
to the chrome-plated product. 


The exhaust ducts seen above each buffing sta- 
tion are part of an elaborate network over the 
entire buffing and contour-polishing areas. These 
ducts lead to a ten-unit cyclone system outside 
the building, as shown in Fig. 9. Each unit is a 
centrifuge, using a changing velocity to separate 
the dust from the air. 

Final processing step is chrome-plating. The 
heading illustration shows a rack of bumpers over 
a tank in one of two duplicate lines. In the first 
tank in the line, the work is immersed in an elec- 
trocleaner having a temperature of 200 degrees F. 
Bumpers are the cathodes, and steel bars are the 
anodes. The second tank is a water rinse and 
spray, and in the third tank, the work is given a 
sulphuric-acid etch. This activates the nickel 
surface to accept the chromium. Bumpers are the 
cathodes, and sheets of lead in the tank are the 
anodes. 

After another rinse and spray, the bumpers 
enter the chromium-plating solution. As _previ- 
ously, bumpers are the cathodes, and sheets of 
lead are the anodes. In the immersion interval of 
about three minutes, the required 0.00001-inch 
layer of chromium is deposited. 

Next, the bumpers are given a reclaim rinse. 
The rinse water flows continuously through an 
ion exchanger where it is purified. Evaporators 
boil down the rinse solution and return it to the 
plating tank. The cycle ends with a hot-water 
rinse in the final tank. 

A progression view of one of the bumpers now 
in production by Electric Auto-Lite is shown in 
Fig. 10. In the foreground is the developed blank. 
The stages behind it show the bumper after draw- 
ing, after trimming, after nickel-plating, and after 
chrome-plating. 
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Technicians check out a finished trans- 
mission in the plant’s laboratory. Front 
end of transmission is coupled through 
engine-block section to a dynamometer. 


Before entering 

the transfer lines, 
transmission cases are 
provided with holes 
and pads in this 
qualifying operation. 


TURBOGLIDE TRANSMISSION production at 
the Chevrolet-Toledo plant makes manufacturing 
methods of only a short time back as dated as the 
old gear-shift lever in the passenger car floor- 
board. 

New this year, the Turboglide is a non-shift- 
ing, variable-pitch torque converter having three 
turbines and two simple planetary gear sets. It is 
turned out en masse in the plant’s two well 
equipped buildings. One structure contains die- 
casting and forge areas, and the other, press, ma- 
chining, assembling, and testing areas. 

Aluminum die-castings find extensive use—so 
much so, that the curb weight of a car with Tur- 
boglide is but 4 pounds more than the same car 
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equipped with a standard three-shift transmission 
(in contrast to the 92 pounds added by the Pow- 
erglide option). Heaviest and biggest of these 
die-castings is the main transmission case, weigh- 
ing approximately 14 pounds. In Fig. 1 a case is 
shown after being ejected from the movable die 
member of the die-caster. 


Largest Die-Caster in Auto Industry 


The machine, a horizontal cold-chamber Cast 
Master, has a locking pressure of 1200 tons. It is 
one of the largest die-casters in use in the auto- 
motive field. Cycling is entirely automatic and is 
started from a push-button which operates a slid- 


Anyone who wants a comprehensive picture of modern metalworking 
would do well to study the Chevrolet operation at Toledo, Ohio. Here 
in one plant is complete integration of a variety of processes involved 
in turning out the Turboglide transmission—die-casting, forging, 


machining, forming, and welding. 


EDGAR ALTHOLZ, Associate Editor 


ing safety door in front of the dies. Once the door 
is shut, the dies close, molten aluminum is shot in, 
the dies open, a case is ejected, and the door slides 
back. 

Dies for the job were supplied by the Atols 
Tool & Mold Corporation, Chicago. The movable 
(ejector) half weighs 10 1/2 tons, and the sta- 
tionary (cover) half, 9 1/2 tons. Water in con- 
tinuous circulation in the dies keeps their tem- 
perature between 500 and 550 degrees F. 

Since there are a number of machines busy 
die-casting various aluminum parts, the die-cast- 
ing area is equipped with a central melting sys- 
tem of three furnaces. One of these is reserved for 
virgin aluminum. The other two are charged with 
both virgin and scrap aluminum. For the trans- 
mission case only virgin aluminum is used. 

Buckets supported from a tramrail carry the 
molten metal to Ajax holding units at the side of 
each die-casting machine. These units aye induc- 
tion-heated and maintain the metal at 1275 de- 
grees F. Among other features of the aluminum 
foundry are a central pumping system which sup- 
plies the hydraulic fluid (water and soluble oil) 
for powering the die-casting machines, and an 
underground conveyor system which collects the 
scrap from the trimming presses and returns it to 
the furnaces for remelting. 

In the machining area, the transmission cases 
are processed on two duplicate transfer lines. Be- 
cause of the case configuration, pallets are used. 
Each case is secured to a pallet at the start of the 
line, then is removed from this pallet at the end 
of the line. 

A qualifying operation, lower view on page 
180, prepares the cases for the pallets. Here the 


cases travel around a W. F. & John Barnes five- 
station dial type machine. One station is for load- 
ing and unloading. At the other stations four lo- 
cating holes are drilled and reamed, and four 
locating pads are milled. At one of the work sta- 
tions there also is an angular head which drills 
an oil-hole. 

Five identical work-fixtures are borne on the 
dial. The case bore engages three expanding pins 
on the fixture horn, with the housing bell end sup- 
ported by equalizing pins in dowel holes in the 
casting. Front and rear lugs are supported on 
jacks. Electrically controlled air clamps are actu- 
ated automatically as each fixture indexes away 
from, or to, the loading-unloading station. Cy- 
cling is continuous with one case completed for 
each indexing of the dial. Unloaded, the case is 
then hooked onto either one of two monorail con- 
veyors, there being a separate conveyor to each 
transfer line. 


Rectangular Transfer Lines 


The lines, also built by W. F. & John Barnes, 
have forty-five stations apiece. The majority of 
these are work stations, where horizontal and 
vertical self-contained units perform a variety of 


operations—milling, drilling, chamfering, and 
tapping. Other stations involve loading-unload- 
ing, changing the flow direction of the pallets, 
probing for and replacing broken taps, and pres- 
sure-testing the case. 

Actually each line is a rectangle. Near one cor- 
ner the work is loaded on a pallet which then 
progresses over a long side of the rectangle. When 
the pallet reaches the end of this side, a flow- 
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direction changing station causes the pallet to 
progress along a short side of the rectangle. This 
procedure continues until the pallet returns to 
the initial station, where the completed case is 
unloaded. 

A close-up view of a loading-unloading corner 
is shown in Fig. 2. Movement around the rec- 
tangle is counterclockwise. Cases on the two pal- 
lets in the foreground have been completed. The 
operator, standing at the loading-unloading sta- 
tion, has already unloaded the preceding pallet 
and is using a clamping press to secure a new 
transmission case in place. This work-piece has 
just been unhooked from the monorail conveyor 
(not visible) behind the operator, after having 
completed the qualifying operation. 

There are certain advantages in this rectangular 
layout of the transfer equipment. Since the pal- 
lets change their direction 90 degrees at each 
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corner, both sides and both ends of the transmis- 
sion case are able to front work-stations during 
some part of the cycle. Also, the rectangle con- 
serves floor area and permits pallet loading and 
unloading to be combined in one station. 

Indexing of the pallets along the side of the 
rectangle is performed by engagement to hori- 
zontal bars. The cylinder powering the bar for 
the first side in the cycle can be seen in the left- 
hand foreground of the illustration. All pallets 
index simultaneously, move the same distance, 
and therefore, all work-stations are spaced an 
equal distance apart. 

Certain surfaces are rough-milled or rough- 
bored on the first long side of the rectangle, then 
finished on the opposite side. Since operating time 
at the finishing stations is about twice that at 
the roughing stations, there are actually two 
identical finishing lines on the second long side of 
the rectangle. As the pallets ap- 
proach this side, they are auto- 
matically diverted to one line or 
the other, then after finishing, 
again converge into a single line. 
By this means cycle time for the 
faster roughing stations is able to 
be maintained. 

One of the more unusual work- 
stations, illustrated in Fig. 3, is 
the finish-planetary-milling of 
the large motor-mount face. The 
cutting tool is a 5-inch shell end- 
mill. Supported from a geared 
head, the tool sweeps around in 
an arc as it revolves. 


Drilling Machines Built 
at an Incline 


The input shaft of the Turbo- 
glide transmission is made from 
steel bar. In the first operation 
the stock is turned, necked, 
chamfered, and cut off to 16-inch 
lengths on a four-high Cono- 
matic machine. Then an oil-hole 
is drilled automatically through 
one end. Two of the eight Le- 
land-Gifford machines set up for 
this job appear in Fig. 4. They 
are grouped in two opposing 
banks of four machines each and 
are served by a single operator. 


Fig. 1. Biggest component in the 

transmission is a 14-pound aluminum 

case here being removed from the 
die-casting machine. 


-_ 
wm 
"| 
182—MACHINERY, 


Fig. 2. The rectangular layout of the line permits the two 
ends and two sides of the case to front work-stations dur- 


ing some part of the machining cycle. 


The columns of the machines are inclined, per- 
mitting a gravity feed and discharge of the work. 
Stacking fixtures, also inclined, hold eight shafts 
apiece. In the top of the fixture in line with the 
lowermost shaft is a bushing through which the 
drill operates. 

The high-helix drills are 3/16 inch in diameter. 
The hole is about 5 1/2 inches deep, so the spin- 
dles retract several times during the stroke to 
clear the chips. As each shaft drops to lowermost 
position in the fixture, it is clamped mechanically. 

Spindle feed is hydraulic. When final depth 
has been reached, the spindle retracts and actu- 
ates a micro switch which causes the clamp to 
release, and the shaft is ejected onto the belt 
conveyor seen in the foreground. This belt leads 
to another station, where a 1/8-inch hole is 
drilled in the wall of the shaft at the bottom of 
the deep hole. 

These shafts undergo heat-treating and grind- 
ing, then splines are cut on both ends. Four Fel- 
lows horizontal, double-end gear shapers—the 
first of this type—carry out this operation. 

One of the shapers appears in Fig. 5. Work 
loading and unloading, and cutter and work 
movements are performed automatically. Incom- 
ing shafts are stacked in a chute on the left side 
of the machine. In loading, the shaft lowermost 
in the chute is pushed into the collet of a cen- 
trally located chucking spindle. The collet grips 
the central portion of the shaft, leaving the work 
surfaces at both ends exposed. 


Fig. 3. At this planetary milling 
station a small milling cutter can 
cover entire motor-mount face. 


In the same horizontal plane of the chucking 
spindle and slightly behind it are two opposed 
cutter-spindles, one at each end of the machine. 
Once a shaft is in position, the chucking spindle 
rotates and the cutter-spindles reciprocate and 
rotate. In approximately one minute the sixteen 
teeth of each spline are completed, and the shaft 
is ejected into the discharge chute seen in the 
foreground. 

Each shaper has an integral hydraulic system, 
visible under the left-hand cutter-spindle. This 
system powers the reciprocating movements of 
the cutter-spindles and the indexing of the work 
into and out of the chucking spindle. 


Transfer Equipment Pallets Have 
Unusual Function 


Outside of the input shaft, made from bar 
stock, the three other shafts in the transmission 
originate as cold-drawn, seamless-steel tubing. 
One of these (the T-2 shaft) is upset at one end, 
then goes through a series of machining opera- 
tions and is seam-welded to a pressed steel drum 
to form the turbine shaft and front gear-ring hub 
assembly. 

Machining following the welding includes two 
slotting operations on the drum section. These 
slots are milled on the Kent-Owens transfer 
equipment shown in Fig. 6. At six equally spaced 
points around the drum periphery, closed slots 
are milled; and at four other equally spaced 
points, open slots are milled. The work stations 
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Fig. 4. These drilling machines 
take advantage of gravity for 
automatic loading and discharge. 


consist of two rise-and-fall milling machines. 
Three assemblies are processed together, there 
being three cutters mounted on the arbor of each 
machine. 

Work progression from station to station is 
unusual. There are three hydraulically operated 
pallets, each carrying a row of three work-fix- 
tures. These fixtures grip the drum section of the 
assemblies. The first milling machine, a standard 
horizontal model, completes the six closed slots; 
and the second machine, equipped with a hy- 
draulic head feed, completes the four open slots. 

As the work goes through the line, it transfers 
from one pallet to the next. In the illustration, 
the operator, seen at the loading station, has 
placed new assemblies in the fixtures on the pallet 
in front of him and is about to start a cycle. At 
this moment, the slotting operations initiated in 
the previous two cycles have been completed, 
and the assemblies have been returned to pallets 
at the two work-stations. 

When the next cycle starts, the pallets at the 
work-stations retract and move to the left until 
the pallet leaving the second station is in front 
of an unloading station (not visible), and the 
pallet leaving the first work-station is in front of 
the second work-station. At the same time the 
pallet at the loading station moves to the left 
until it is in front of the first work-station and 
turns 90 degrees counterclockwise. All three pal- 
lets then advance: the pallet at the unloading 
station ejects its assemblies, and the pallets at 
the two work-stations move up until the shaft 
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Fig. 5. In this unusual machine design the work is gripped 
centrally and the two opposed cutter-spindles reciprocate 


horizontally at the same time. 


sections of the assemblies are gripped in the 
collets of indexing fixtures beneath the milling 
spindles, then retract slightly. 

Next, the pallets reverse their movements and 
return to their original positions, as illustrated. 
Milling follows. One slot at a time is cut in each 
drum, with the fixtures at the first work-station 
indexing 60 degrees for the closed slots and the 
fixtures at the second work-station indexing 90 
degrees for the open slots. 

When all slots have been milled, the spindles 
stop rotating and the indexing fixtures release 
their grip on the shaft section of the assemblies. 
Then the pallets at the two work-stations ad- 
vance, and the pallet fixtures retrieve the assem- 
blies, gripping them on the drum section. 


Automation Reaches High Point in 
Gear Making 


Manufacture of small planetary gears for the 
Turboglide transmission, required in large quan- 
tities, is expedited by elaborate material-handling 
and inspection means from operation to opera- 
tion. The processing sequence consists of cutting 
off the gear blanks from bar stock, washing, face- 
grinding, face-honing, boring, hobbing, shav- 
ing, heat-treating, tooth-chamfering, bore-honing, 
tooth-honing, and sound-testing. There are sixty 
separate machine tools involved. 

Tying all the machines together is an intricate 
network of Lamb conveyors, chutes, storage 
units, line switches and shot-bolt assemblies 


.. 


which eliminate all manual material handling 
except for the placing of the gears in baskets for 
the heat-treating. At many points in the pro- 
cessing, automatic inspection has been integrated. 
Some of the machines have automatic feedback 
correction. 

One of the hobbing stations in the planetary 
gear line appears in Fig. 7. Blanks roll down a 
chute and advance to a loading station, as 
needed. The hobbing cycle consists of generating 
fifteen helical teeth of 20-diametral pitch. Auto- 
matically discharged down another chute, the 
gears roll into an elevator and are raised to a 
conveyor which distributes them to the battery 
of gear shavers. Prior to their discharge the 
hobbed gears pass through an inspection station. 
The machine, a Lees-Bradner vertical single- 
spindle model, has a feedback mechanism for 
adjusting the hob setting. 

Also visible in the illustration, to the left of 
the hobbing machine, is an inspection station. 
This unit accepts or rejects parts and signals the 
machine to adjust for size variation. 


Equipment Combines Machining and 
Assembling 


Heart of the Turboglide’s unique variable- 
pitch stator is a ring arrangement of twenty 
small magnesium blades. Pitch is varied through 
the movement of a steel crank which is pressed 
into the body of each blade. A high degree of 
automatic manufacture is performed by a battery 
of Agnew machines which completely process 
the blades from lengths of extruded bar stock, 
then locate and press in the cranks. 

A close-up view of one of the machines ap- 
pears in Fig. 8. Several blade-crank assemblies 
can be seen on the machine apron in the fore- 
ground. Extrusions having the cross-section of 
the blade are fed in 20-foot lengths into the left- 
hand side of the machine. When the bar abuts a 
stop, jaws clamp the end and at the same time 
twist the thin edge to a required helix. 

While the bar is clamped, a carbide circular 
saw cuts off a blade. If the saw becomes broken, 
an air gage stops the cycle automatically. Next 


Fig. 6. The work-pieces change pallets three times in cycling through this transfer equipment. 
Progression from loading station to work and unloading stations is entirely automatic. 
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a gun drill enters from the right-hand end of the 
machine and produces the hole for the crank. 
The blade, once severed, is pulled up between 
two stationary broaches which straddle the ends 
to establish proper length. One of the broaches 
leaves a square end, and the other, a curved end. 

The blade has now reached a pressing station 
and is ready for assembly with a crank. The 
cranks have been formed on a four-slide wire 
machine and then heat-treated. They flow down 
a chute from the hopper seen on the right-hand 
side of the Agnew. A mechanism aligns each 
crank with the hole in the blade body and gives 
the throw of the crank correct radial position. A 
punch then forces the crank into the hole. (To 
assure a tight assembly, the periphery of the 
crank is serrated in the wire-forming operation. ) 
The assembly, now complete, is ejected from the 
machine by air. 

Largest piece of metal-forming equipment at 
Chevrolet-Toledo is a Verson 3000-ton Transmat 
press. Torque converter covers and oil pans are 
turned out on this press. Both parts go through 
a series of progressive forming and piercing op- 
erations, automatically and at high speed. 

The major part of the torque-converter setup 
can be seen in Fig. 9. There are two slides and 


Fig. 7. One of twenty machines which hob the plan- 
etary gears. Each machine receives blanks from 
preceding operations through the Lamb network. 


bolsters, separated by center columns in front 
and back. In the area between the columns is a 
turnover device. Work progresses through a series 
of stations grouped in the first slide, is turned 
over as it passes between the center columns, 
then progresses through a series of stations in the 
second slide. In the illustration the eight stations 
of the first slide and the turn-over station are 
visible. 

Developed blanks for the cover are 14 1/2- 
inch diameter steel discs, 0.224 inch thick. Fed 
into the right-hand side of the press, the blanks 
are advanced from station to station by mechani- 
cal fingers which operate in time with the up 
stroke of the slide. The dies at the various sta- 
tions of the first slide draw the body to a hat 
shape, then reduce the size of the hat, develop- 
ing the body contour and center, and finally form 
the flange. After the cover is turned over, the 
dies of the second slide restrike the flange and 
pierce a hole circle in the flange. 

The plant’s forging area, too, reflects the 
stress placed on manufacturing efficiency. Presses 
and upsetters are set up to minimize work 
handling. 

In Fig. 10, a planet gear spacer is being forged 
on a 1300-ton National Maxipress. Slugs in the 


Fig. 8. The blade is twisted, drilled, cut off, and 
broached; then the crank is pressed in and the 
assembly is ejected—all automatically. 
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Fig. 9. (Right) Because se- 
quential operations are per- 
formed without interruption, 
the work has no time to age- 
harden and does not require 
annealing. 


bin in the foreground travel up a KDI elevator, 
flowing into a chute leading to a Tocco induction 
unit. With a minimum of motion the operator 
removes the slug, after it is rapidly brought to 
forging temperature, and places it in the right- 
hand die for the blocker impression. For the 
second impression the work is placed in the left- 
hand die, and then in the center die for the final 
impression. Finished forgings roll down a chute 
in the rear leading to a trimming press. 


Fig. 10. (Left) Besides being 
rapid, induction-heating the 
slug brings “good house- 
keeping” to the forge area. 


The plant’s laboratory keeps a continual check 
on the performance of the Turboglide. In the 
upper view on page 180, for example, technicians 
test a transmission coupled through an engine 
block section to a dynamometer. (The axle end 
of the transmission is coupled to an absorber. ) 

Durability is tested by establishing full engine 
torque. In testing the efficiency of the converter, 
the input torque is held constant while the output 
speed is varied. 
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THE FORWARD LOOK in Twinsburg, Ohio, 
connotes one big press hit after another. 

Here, midway between Cleveland and Akron, 
the Chrysler Corporation’s new stamping plant is 
rapidly approaching full production. An invest- 
ment of close to $85,000,000, the 1,740,000- 
square-foot structure is the company’s third 
manufacturing location in the Buckeye State. 

Twenty-eight major press lines totaling 260 
presses, many of which are already running, will 
feed approximately 300 different body stampings 
to assembly plants in Michigan, Indiana, Cali- 
fornia, and Delaware. Five weigh 600 tons each, 


unusual array of machine tools—makes the plant 
a completely self-contained unit. 

One of the first major press lines to be put in 
operation, Line 28, turns out Plymouth roof 
panels. Steel for the panels enters the plant as 
flat sheet 72 inches wide, 89 inches long, and 
0.039 inch thick. As a first step, the sheet goes 
through a McKay Flex-Roll processing machine. 
This equipment stress-relieves the sheet by flex- 
ing it in a wavy path through a series of rolls. 
All “show” panels on car bodies undergo such 
treatment before drawing, to eliminate stretcher 
strains and fractures in the finished stampings. 


Automates New Stamping Plan 


with a stamping force of 1800 tons. The majority 
weigh 300 to 400 tons and operate at ten to 
thirty hits per minute. 

The latest and most advanced mechanical- 
handling techniques are used to move parts from 
press to press. Similarly, in preparing the steel 
for the presses and later in welding operations, 
well-developed automated equipment is at work. 
The die shop—a story in itself because of its 


Transported to Line 28, the sheets are stacked 
on a live-roll table in front of the first press, 
Fig. 1. The stacks are delivered on pallets, which 
are carried by rolls to the operator's station. 
There each sheet is placed in a loader which 
shuttles it forward into the die. This Danly 1000- 
ton press, of triple-action underdrive design, 
draws the sheet to its first shape. 

In Fig. 2 is a flow chart of the work through 


Fig. 1. Roof panel sheets are positioned in the loader of the drawing press. The 
work is moved with mechanical-handling equipment until it leaves the press line. 
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the three presses of the line. The sheet, drawn 
upside down, is lifted up in the die by air cylin- 
ders. Then, as shown in the heading illustration, 
a Sahlin air-operated Iron Hand on the back of 
the press reaches in to extract the panel. A limit 
switch on the extractor jaw provides a safety in- 
terlock; when a panel is being extracted, it breaks 
the press-run circuit, preventing the press from 
recycling. 

As can be seen in the flow chart, the extractor 
pulls the roof panel onto a flip-over device, built 
by the G. & W. Automation Co., Detroit. The 


Fig. 3. The Iron Hand extracts the panel from 
the restriking die in the second press, after 
air cylinders within the die have operated. 


device inverts the panel so that it now travels 
right side up. 

A shuttle loader moves the panel into the sec- 
ond press for restriking. This is a Danly 1000-ton 
single-action underdrive press. Air cylinders lift 
the panel from the restriking die and another 
Iron Hand extracts the panel to a second shuttle 
loader, Fig. 3. In the third press, a duplicate of 
the second, the excess stock is trimmed off. Side- 
arm extractors, seen in Fig. 4, move the com- 
pleted panels onto a belt conveyor. Leaving the 
conveyor, the panels are inspected and stacked, 


Fig. 4. After trimming, the last of the press 
operations, panels are pulled onto a belt con- 
veyor by side-arm extractors. 
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Fig. 2. This flow chart shows the progression of the roof panel through 
the three presses of the line for drawing, restriking, and trimming. 
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and are ready for the next operation—the appli- 
cation of a fiber-glass pad to the underside. 

On Line 23 are some material-handling devices 
of unusual interest. Figs. 5 and 6 show two of 
them. This line turns out the Plymouth right-hand 
rear quarter panel. 

The quarter panel is obtained from 0.042-inch 
steel coil. After being blanked to a parallelogram 
shape, it enters the line for the drawing opera- 
tion. Drawing is performed upside down, and the 
sheet is loaded into the press long-edge forward. 
Down the rest of the line, however, the sheet 


Fig. 5. Handling devices flip the quarter 
panel over, then rotate it 90 degrees so that 
it moves down the line short-edge forward. 


is handled right side up and short-edge forward. 
The view of the back of the drawing press, Fig. 5, 
shows the mechanical handling devices. A dual- 
jaw Iron Hand extracts the panel from the die, 
depositing it in a positioning fixture. The panel 
is first turned over, then rotated 90 degrees, and 
advanced to the next press for rough trimming. 


The other view, Fig. 6, shows how the panel 
is extracted from a die by means of vacuum cups. 
A horizontally moving bar carrying two vacuum 
cups lifts the panels from the die onto a belt con- 
veyor. Since all excess metal has been removed, 
the cups do the job without marring the panel. 


Except for very large parts like hood panels 
and roof panels, steel comes into the stamping 
plant in coil form, then is blanked to a particular 
size for the drawing presses. A flow chart for one 
of the seven McKay decoiling lines which feeds 
a blanking press appears in Fig. 7 

Coils are brought in on a motor-driven rail car 
and supported horizontally in a holder. As the 
material unwinds, it passes through a processing 
unit where it is cleaned thoroughly by brush rolls 
and high-volume sprays of solvent. The solvent 
also serves as a die lubricant, by leaving a film of 
oil on the strip. Cleaning is done before the strip 
passes through any of the sets of opposed flexing 
rolls in the line, so that dirt and slivers are re- 
moved before they have a chance to damage the 
surface of the material. 
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The material is flexed, as previously described 
for the roof-panel sheet, passes through wringer 
rolls, and then enters a leveling and pinch-roll 
unit. In addition to straightening the strip after 
it has been flexed, the rolls in this unit, which 
are motor-driven, do the actual decoiling and pull 
the strip through all previous rolls. 

Next, the strip falls into a loop in a storage pit, 
from which it is picked up by the press feeder 
unit. This loop is needed, since it is desirable to 
decoil steadily, yet it is necessary to feed the press 
only intermittently. Electric sensing devices in 
the form of different tiers of photo-electric cells in 
the walls of the pit maintain the loop in a speci- 
fied length range by regulating the decoiling 


Fig. 6. The bar carrying the 
suction cups moves horizon- 
tally, extracting the panels 
from the press and depositing 
them on the conveyor without 
marring the surface. 


equipment as required. This line runs at about 
200 feet per minute. 

In Fig. 8 is a view of the blanking press fed 
by this decoiling line. Feed is through the press 
sides, from right to left. (Other lines have a 
front-to-back feed.) Here, Plymouth cowl tops 
are blanked, two per hit. These particular blanks 
are discharged through the left side of the press, 
but on some other parts the blanks are discharged 
from both the left side and the front of the press. 
At both unloading points are Wean stackers and 
transfer cars. 

The welding of stampings to form assemblies 
keeps pace with production along the press lines. 
One automated welding installation appears in 


Fig. 7. The loop pit in this decoiling and processing equipment permits it to 
run steadily and at the same time to feed the strip to the blanking press. 
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Fig. 8. Strip from the feeder 
unit (seen in Fig. 7) comes in 
through the right-hand side 
of the press. Discharged 
blanks enter stackers and 
transfer cars. 


Fig. 9. The view shows the first unit of a four- 
press welding installation for the Plymouth rear 
floor-pan assembly. 

Pan stampings move up a belt conveyor to the 
first unit. This is a “marriage” station, the pans 
being spot-welded to side-panel sub-assemblies 
which enter the station from an auxiliary welding 
line, seen on the left. The pans automatically 
shuttle through the other three presses, receiving 


the fuel tank underbody reinforcement at the 
second press, the fuel tank filler tube retainer at 
the third press, and the spare wheel anchor-rod 
bracket at the fourth press. 

Components welded at the second and third 
presses are loaded automatically. Transformers, 
guns, fixtures, and mechanical handling devices 
were built by the Delta Welder Corporation, 
Detroit, Mich. 


Fig. 9. Floor pans on their way up a belt conveyor to four welding 
presses, where they will meet components to form assemblies. 
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AT THE fifty-sixth annual meeting of the Na- 
tional Machine Tool Builders’ Association held at 
French Lick, Ind., October 23-25, Jerome A. 
Raterman, president of the Association, and 
chairman of the board and president of the Mon- 
arch Machine Tool Co., pointed out that the vol- 
ume of sales by Association members would be 
about $516,000,000 this year. While that figure is 
considerably less than the industry has become 
accustomed to, Mr. Raterman pointed out that 
during the peacetime years from 1946 to 1950, 
inclusive, and in 1955 and 1956 production in the 
industry averaged only $434,000,000 annually. 

Three reasons were cited for looking toward 
the immediate future with confidence: (1) figures 
on age and obsolescence of machine tools now on 
plant floors indicate an enormous potential re- 
placement market; (2) beyond this market lies 
future demand for machine tools for plant ex- 
pansion projects delayed, but not abandoned; 
and (3) rate of research and product develop- 
ment within the machine tool industry. 

Mr. Raterman decried the lack of understand- 
ing on the part of business analysts and financial 
commentators with regard to the business of the 
machine tool industry. He stressed the fact that 
while the industry has had great variations in 
volume due chiefly to defense emergencies, the 


194—-MACHINERY, December, 1957 


Machine Tool Builders Face the 
Future with Confidence 


(Left) Alfred V. Bodine, newly elected president of the National Machine Tool Builders’ Association; 
(center) Ralph J. Kraut, first vice-president; and (right) Alan C. Mattison, second vice-president 


record of earnings and dividends is one of re- 
markable stability. He pointed out that there is 
enough potential business in replacement alone 
to put sales on an ascending scale—aside from 
sales for defense, export, or plant expansion. 

Over 300 executives of machine tool compa- 
nies attended the first meeting. The concerns 
they represented account for 90 per cent of the 
country’s machine tool capacity. 

One of the high points of the meeting was a 
panel session in which the advantages and disad- 
vantages of selling direct and through distrib- 
utors were considered. The moderator of the 
panel was Frederick S. Blackall, Jr., president 
and treasurer of the Taft-Peirce Mfg. Co. Partici- 
pants on the panel were Kenneth M. Allen, exec- 
utive vice-president of the Rockford Machine 
Tool Co.; Walter K. Bailey, president of the 
Warner & Swasey Co.; Frank U. Hayes, vice- 
president and assistant general manager of the 
Bullard Co.; and Ralph J. Kraut, president of the 
Giddings & Lewis Machine Tool Co. 

Dexter M. Keezer, vice-president of the Mc- 
Graw-Hill Publishing Co. and director of its 
department of economics, stated that American 
industry will spend more money for research and 
development in 1958 than in any year of its his- 
tory. The expenditure this year will be over 
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(Left) Graham E. Marx, treasurer of the Association; (center) Walter K. Bailey, secretary; 
and (right) Julian C. Pease, one of the new directors 


$7,000,000,000, and it will be considerably higher 
next year. Mr. Keezer said that the flood of new 
products, new processes, and equipment that will 
result from this tremendous volume of research 
and development indicates that any dip in invest- 
ments for new production facilities will be rela- 
tively brief. He stated also that the availability 
of ample capacity for producing almost every- 
thing will be a key contributor in making 1958 
the most competitive year for American industry 
since the end of World War II. He predicted that 
alert company managements will be more eager 
than ever to purchase cost-cutting equipment. 

In reporting the activities of the government 
relations committee, Swan E. Bergstrom, chair- 
man of the committee and executive vice-presi- 
dent of the Cincinnati Milling Machine Co., told 
about recommendations that had been made to 
the Treasury Department concerning deprecia- 
tion of machine tools. He stated that the recom- 
mendations had been well received and _ if 
adopted would go a long way toward eliminating 
inequities that exist in the present Bulletin F. 
Mr. Bergstrom reported that the Office of De- 
fense Mobilization has now set up a policy in re- 
gard to the rental of government-owned machine 
tools and facilities. This should be a big help in 
resolving the question of rental of government 
machine tools to other than defense manufac- 
turers and should give better control of the gov- 
ernment-owned facilities than was possible in the 
past. A bill is being prepared which, if passed, 
will arrange for the application of the proceeds 
from machine tool rentals to the replacement of 
obsolete equipment. The Services feel that a 
sound replacement policy should be set up. 


Arvid O. Lundell, recently appointed advisor 
to the Metalworking Equipment Division of the 
Business & Defense Services Administration and 
president of the Colonial Broach & Machine Co., 
made a short speech in which he mentioned that 
he is planning to send out a monthly letter that 
will discuss machine tool activities in Washing- 
ton. He was followed by Niels A. Olsen, acting 
director of the Metalworking Equipment Divi- 
sion, who discussed the current programs and 
problems of the Division. William Andrew Paton, 
professor of accounting, University of Michigan, 
presented a paper entitled “Measurement of Cost 
under Inflation Conditions.” Rowell A. McClen- 
eghan, chairman of the committee on advertising 
and market research and advertising manager of 
the Barber-Colman Co., presented a number of 
awards to advertising managers and agencies for 
excellence in their profession. 

Alfred V. Bodine, president and treasurer of 
the Bodine Corporation, Bridgeport, Conn., was 
elected president of the Association for the com- 
ing year. Ralph J. Kraut, president of the Gid- 
dings & Lewis Machine Tool Co., Fond du Lac, 
Wis., was elected first vice-president; Alan C. 
Mattison, president of the Mattison Machine 
Works, Rockford, IIl., was elected second vice- 
president; Graham E. Marx, vice-president and 
general manager of the G. A. Gray Co., Cincin- 
nati, Ohio, was elected treasurer; and Walter K. 
Bailey, president of the Warner & Swasey Co., 
Cleveland, Ohio, was re-elected secretary. New 
directors elected were Messrs. Mattison, Marx, 
and Julian C. Pease, executive vice-president of 
the New Britain Machine Co., New Britain, 
Conn. 
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Successful Production of Man-Made Diamonds 


Man-made industrial diamonds, identical and 
equal in performance to those made by nature, 
will be produced in substantial quantities by the 
Metallurgical Products Department of General 
Electric Co., Detroit, Mich. More than 100,000 
carats of the man-made diamonds already have 
been produced in pilot-plant operations. 

Successful pilot-plant production follows by 
only slightly more than two years the G-E an- 
nouncement that a reproducible process had been 
discovered for making diamonds in the labora- 
tory. This advancement was expected to take five 
to ten years and represents an investment of 2 1/2 
million dollars by the company. 

Some companies have been evaluating the dia- 
monds in the field for months. By the end of this 
year, a considerable amount—suitable for grind- 
ing wheels, lapping compounds, and similar ap- 
plications—will be in industrial use. Plans have 
been made to expand production in 1958, thus 
insuring a domestic source for a strategic material. 

It has been estimated that the United States 
will import 7 million carats of fragmented bort 
this year for industrial use, and as many as 10 
million carats have been used in times of national 
emergency. With diamonds in plentiful and con- 
tinuous supply, it has been predicted that Amer- 
ican industry could consume the latter amount 
annually in peacetime. While the present cost of 
man-made diamonds is about 40 per cent more 
than natural ones, it is believed that new uses, 
increased production, and improved processing 
will make the prices more competitive. 

At present, the sizes of man-made diamonds 
range from those that will pass through a 60 


mesh sieve, down through 600 mesh. While these 
sizes are satisfactory for over two-thirds of exist- 
ing industrial abrasive applications, methods of 
making larger diamonds are being sought. Collec- 
tively, they look black or gray, but individually 
they have all the variations of color, clarity, and 
crystallinity found in natural diamonds. More im- 
portant, the optical properties, X-ray inspection, 
chemical examination, and hardness tests show 
the man-produced diamonds to be identical. 

The Government has placed secrecy orders on 
the patent applications covering the process and 
apparatus under a wartime law (never re- 
scinded) preventing publication of information 
which could be helpful to an enemy nation. How- 
ever, it can be said that presses such as those 
shown in the accompanying illustration are used, 
and techniques have been developed for achiev- 
ing sustained pressures up to 2,400,000 psi at 
temperatures of 5000 degrees F. The Government 
is not stockpiling the diamonds. 

Industrial applications which offer the greatest 
immediate potential have been approached first. 
These include resinoid and vitrified bonded, dia- 
mond grinding wheels for the finishing of ce- 
mented tungsten-carbide cutting tools. In experi- 
mental tests, both a natural and a man-made 
diamond wheel were used at the same time on 
the same machine under carefully controlled 
manufacturing conditions. All tests have shown 
that the man-made material performs as well as 
the natural product in these types of applications. 
Similar work, with favorable results, has been 
carried out in the areas of lapping compounds 
and the finishing of natural diamond wire dies. 


Men in right foreground are exam- 
ining man-made industrial diamonds 
made by the Metallurgical Products 
Department of General Electric. Ma- 
chines which must withstand super 
pressures and temperatures required 
in producing the diamonds are seen 
at the left and in the background. 
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Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Jig Clamp That Prevents Distortion of Thin Work-Pieces 


W. M. Hatuipay, Southport, England 


There is danger of deforming, cracking, or 
bending slender work-pieces made of a soft alloy 
when clamping is necessary to hold the part dur- 
ing an operation. An unusual drill-jig clamp de- 
signed to eliminate distortion is seen in Fig. 1. 
Once the holding device is pre-set to apply 
the necessary safe amount of pressure, it is al- 
most impossible for the machine operator to 
produce deformation in the parts by any further 
tightening of the clamp. While designed to hold 
a specific part, the general method may be ad- 
vantageously applied to a variety of work. 

The jig illustrated was made to hold a rec- 
tangular aluminum-alloy casting A. This part is 
hollowed out for almost its full length on the top 
and bottom, thus leaving a thin, weak center 


web. The under side of this web has bosses at 
two widely spaced points, one close to each end. 
Blind holes B are drilled into each of the bosses 
from the upper side of the web. These holes are 
precisely spaced and perpendicular to the top of 
the casting. All four edges of the castings are 
surface-ground before performing the drilling. 

Originally, casting A was clamped in position 
by two ordinary set-screws that bore down on 
the thin web at points close to the bosses. Owing 
to the softness of the alloy and the thin, weak, 
unsupported character of the work, it was found 
that numerous castings were cracked along the 
web due to the application of excessive holding 
pressure by the set-screws. With many castings, 
other errors occurred. These were due to drilling 


Drill jig provided with spring clamps that prevent application of excessive pressure on thin work. 
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holes B while the web was severely bent by 
clamping. After releasing the set-screws, the web 
sprang back to, or almost to, its as-cast condition. 
As a result, the holes were not correctly spaced, 
not parallel with each other, and not perpendicu- 
lar with the sides of the casting. To avoid such 
difficulties, the drill jig was redesigned to em- 
ploy the method of clamping here illustrated. 

In the modified jig, the L-shaped iron casting 
C is machined all over. It has a broad horizontal 
base, with the top surface accurately ground to 
receive work-piece A for drilling. The under side 
is hollowed out full length to allow the casting 
to stand firmly on the machine table. A pin D, 
threaded into the top surface of the jig base, 
locates the work correctly endwise. 

A shallow slot is cut vertically into the middle 
of the front side of the jig base to receive piece E 
which is fastened by screw F. Locking screw G 
presses the work-piece against the machined in- 
ner vertical side of the jig base, thus locating the 
work properly in the crosswise direction. 

The top plate H is permanently fixed to the 
top of the raised portion of the jig base C by 
screws J. About half the width of the top plate 
overhangs the raised portion of base C. Two hard- 
ened steel drill-guide bushings K are mounted 
in this. projecting portion of the top plate for 
locating the twist drill. 

The casting is held down in position on the 
flat base by two clamping screws L which are 
mounted in the following manner within the top 
plate. Two parallel slots of identical size are 
machined across the top of plate H at a suitable 
spacing. The width of each slot is about three 
times the diameter of the clamping screw and the 
depth is two-thirds the thickness of the plate. 

Fitted loosely within each slot is a hardened 
and tempered spring-steel clamping strip M 
whose length is approximately equal to the width 
of the top plate. The thickness of spring clamps 


The machinist’s combination square equipped 
with a protractor head is an extremely versatile 
and useful instrument but the graduations on 
the angular scale are not fine enough for precise 
work. The sine bar here illustrated will, if care- 
fully made, permit setting the instrument to an 
angle accurate within a few minutes of a degree. 

Simple to make and easy to attach, this sine 
bar is convenient to use when a surface plate or 
other precision flat surface is available. A piece 
of flat bar stock is machined as shown in Fig. 1 
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Sine Bar for Use with a Combination Square 


H. J. Gerser, Stillwater, Okla. 


M is somewhat less than. the diameter of the 
clamping screws. Each spring clamp is fastened 
within its slot by screw N and a short rectangular 
steel clamping pad O. The latter is a close sliding 
fit within the slot and is situated on top of the 
spring clamp. The front under-side edge of each 
pad is rounded so that the spring strip is free 
to move upward during clamping. Clamping 
screws L are threaded to turn easily through a 
tapped hole in the spring clamps. These screws 
are located so as to bear down on the thin 
center web of the casting at approximately 
the center line of the drill-guide bushings. Clear- 
ance holes are provided in the top plate for 
clamping screws L. These should be of sufficient 
size to allow the screws to be turned readily by 
finger pressure even when the clamps have been 
sprung upwards a considerable amount. 

When the jig is not loaded with a casting each 
spring clamp rests against the bottom of its slot. 
The spring clamps are tempered to have a degree 
of resilience. This is determined by the amount 
of clamping pressure required on the work-piece. 
By fitting the clamping screws into separate 
spring clamps instead of into the solid top plate, 
only a certain gripping pressure can be applied. 
Further adjustment of these screws merely re- 
sults in the clamps being sprung upward and 
does not impart excessive additional pressure. 

In this case, when clamping down the work- 
piece, the operator simply continues to adjust 
screws L until the spring clamps have been 
raised enough to bring their top edge level with 
the upper surface of the top plate. The clamps 
were made to give the proper holding pressure 
when in this position. 

With the illustrated example, the spring 
clamps were proportioned and tempered so as 
to limit the gripping pressure to 7 1/2 pounds 
on each screw. This clamping pressure may be 
varied with the size and shape of the work-piece. 


to form the body A. The material is mild steel 
and no heat-treatment is necessary. There is only 
one highly critical measurement involved in the 
construction of the attachment. The two standard 
hardened and ground dowel-pins B must be 
spaced an exact distance apart, center to center. 
These dowels are 3/16 inch in diameter and are 
made a press fit in reamed holes. 

Normally, the sine bar will be used only for 
setting scale C of the combination square to the 
desired angle. Therefore, it will not be necessary 


to machine the top and bottom edges of the 
bar to exact parallelism with the dowel-pins, un- 
less these edges are to be used as gaging surfaces. 
Dowel-pins B serve two purposes. First, they 
act as buttons from which all measurements and 
settings are determined. In addition, by extend- 
ing through the body A, these pins insure align- 
ment of the edge of the blade with the buttons 


when the bar is clamped in place for use. 

Two knurled thumb-screws D of any conven- 
ient size are provided. A 10-24 thread is sug- 
gested. When tightened, these screws pull the 
dowel-pins tightly against the lower edge of the 


Fig. 1. (Above) Sine bar 
for accurately setting the 
blade angle of a combina- 
tion square that is mounted 
in the protractor head. 


Fig. 2. (Right) A vernier 

height gage is used to ob- 

tain the vertical distance 

between the centers of 
the two pins. 
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blade and hold the sine bar in place while the 
angular setting is made. For convenience, this 
particular sine bar has been designed with a but- 
ton center-to-center distance of precisely 5 inches. 

In use, a preliminary setting for the angle of 
the scale can be quickly made from the grad- 
uations on the protractor head. Then final ad- 
justment is obtained by use of the sine bar. A 
vernier height gage is employed to set the angle 
of the blade precisely by measuring the vertical 
distance between the buttons on the bar (Fig. 2). 
This arrangement also serves as a double check 
against possible error. 
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A wrench for lathe chucks which incorporates a hand- 
wheel to permit rapid positioning of the jaws. 


Time-Saving Chuck Wrench 
BucKLEY SULLIVAN, Cleveland, Ohio 


The jaws of a lathe chuck can be quickly ad- 
justed by a wrench equipped with a handwheel. 
Such a wrench, here illustrated, is especially 
time-saving when used in the toolroom where 
new job setups are continually required. Although 
not intended for initial loosening or final tighten- 
ing of the chuck, the arrangement is a consider- 
able improvement over the conventional T-han- 
dle wrench for running the jaws in and out. 

In construction, the wrench consists of three 
parts: shank A, handle B, and handwheel C. The 
shank is made from a bar of cold-rolled steel. It 
must have a diameter large enough to permit the 
machining of a key on one end to suit the chuck. 
An annular groove is provided near the opposite 
end of the shank. Cylindrical handle B, made 
from similar material, has a deep but blind con- 
centric hole machined into one end. The handle 
is made a slip fit on the shank and is knurled on 
the periphery to provide a good grip. Set-screw 
D extends into the annular groove but is not 
tightened on the shank. This arrangement al- 
lows rotation of the shank within the handle and 
at the same time prevents their separation. 

Handwheel C can be machined from an old 
gear or sprocket, the teeth being turned off and 
the rim rounded for easy handling. After boring 
the handwheel to fit the shank, the wrench can 
be assembled. Pin E is provided to secure the 
handwheel in place. In operation, the handle of 
the wrench is generally held in the left hand, 


and the right hand is used to rotate the hand- 
wheel. 
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SHOP KINKS 


Milling Clamp with Rubber Release 
F. C. Dayton, Ohio 


Frequently the clamps on a milling fixture be- 
come inoperative because chips from the milling 
cutter are lodged in the spring that is commonly 
provided under the clamp strap to raise the strap 
from the work for reloading purposes. A good 
method of eliminating this problem is to substi- 
tute a length of hollow rubber cylinder under 
the clamp strap A (in the illustration) as shown 
at B. The rubber not only acts as a fine substitute 
for a compression spring but also serves as an 
efficient chip seal for the clamp stud. 

The rubber cylinder should be cut from 1/16 
to 1/8 inch longer than the compressed height 
between the washers C in order to allow for 
proper expansion when the stud nut is loosened. 
Washers C furnish firm seats for the top and 
bottom ends of the rubber member. A spherical 
washer D insures adequate clamping when the 
nut is tightened on the upper end of the clamp 
stud, and also lets the clamp float laterally. 


The substitution of a piece of hollow cylindrical rub- 
ber for the common compression spring overcomes 
certain disadvantages of clamp springs. 
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Talking With 


Sales Managers 


By BERNARD LESTER 


Have you ever discovered a hidden leak in the 
fuel line leading to your furnace? We have, and 
it suggests how important is a search for leaks 
in that indispensable line that feeds customer 
orders into a plant. 

To increase sales in the face of growing com- 
petition, we are continually encouraged to spend, 
especially when costs become fictitious due to 
tax-avoiding bargains. But as pressures grow to 
make marketing more efficient, it will pay to 
search for small hidden losses. Their elimination 
can make a considerable reduction in the cost 
of sales. 

A study ot sales-cost savings in several medium- 
and small-sized machinery builders’ plants shows 
five likely places to locate expense leaks. Why 
not have checks such as these made now as an 
aid to increased efficiency next year? 


Sales-Expense Leaks Often Neglected 


1. The cost of a change notice on an order 
is a concealed and expensive leak. There is a 
temptation to consistently blame the customer 
or our own engineers. We have seen one order 
of an off-standard machine which included 
twenty-six change notices. Twenty-one were 
termed eustomer changes. But in tracking these 
down, over half could have been avoided by 
greater attention to detail at the time the order 
was placed. Little errors often creep in during the 
pressure and enthusiasm of closing the sale, and 
sometimes essential information is not supplied. 
Make a check of the extent and causes of your 
change notices. 

2. The hunt for unnecessary paper work is not 
romantic, but may be highly rewarding. We 
emphasize trimming elaborate statistical reports, 
because almost every sales department increases 
paper work disproportionately as it grows. Every 
dictated word is the first link in an expense chain. 

3. Some service calls may needlessly drain the 
sales exchequer. You may train a service engi- 
neer to do more than correct trouble, but is the 
call itself always essential? One equipment sales 
manager who is keenly service-conscious checked 
these calls during the past year. He found about 


Management Consulting Engineer 


Stop Those Leaks in the Supply Line 


one-fifth of them could have been handled by a 
sales engineer without encroachment on useful 
selling time. Needed: a more careful screening 
of the request and a greater inclination by the 
sales engineer to roll up his shirt sleeves and 
make minor adjustments. Most service calls can 
be used as a springboard to sell. A spot study 
of service calls may reveal both waste and oppor- 
tunity. 

4. Travel invariably involves expense leaks. 
The question of renting versus owning cars may 
be unevaluated. Many trips are impulsively ar- 
ranged and poorly planned. Doubling back fre- 
quently occurs. Of even greater importance from 
a study of travel costs is the relocation of sales 
engineers to match changing markets. 

5. The location of the territorial sales office 
deserves attention to prevent expense leaks. The 
well-furnished metropolitan office with a fancy 
address may satisfy the ego and may invite non- 
paying guests. However, it may be hard to reach 
from one’s residence and be even more remote 
from the customers. Industry decentralizes. 
Traffic gets worse. Suburbs offer improved office 
facilities. And besides, plant-selling is increas- 
ingly necessary. 

Two questions arise as we attempt an organ- 
ized study of expense leaks. Who should do the 
actual work? How best to utilize the results? A 
friendly assistant is not the best person for an 
impartial, analytical job. In a factory, inspection 
is a distinct and independent function from fab- 
rication. Some dollar-conscious man from the 
accounting department or the comptroller’s office 
may fit very well into studies of this kind. 

In recent years management has concentrated 
on new products and expansion. With percentage 
as a popular measure for sales costs, increased 
sales have been a ready means to attain a greater 
published economy. People and facilities have 
been added to perform new and supporting func- 
tions. The race has gone on so fast and so long, 
that many of us get peevish when small possible 
savings are discussed. We can learn a lot from 
an efficient shop where each repetitive step is 
examined for penny savings. 
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Mathematical problems in shop work and tool 
design submitted by readers of MACHINERY 


Edited by HENRY H. RYFFEL 


Caleulating a Punch Dimension 


W. Jounson 


6. 6 = 180° — (135° + ¢) = 31°30'14" 


7. Using the law of sines, 
5 sin 6 

h = —_——_ = 0.22004 

16 sin 135° 


8. 2/2 = hsin 45° 
= 2h sin 45° = 0.3266 


Fig. 1. Punch for which dimension (x) is required. 


Dimension x on the piercing punch illustrated in 
Fig. 1 was calculated, using the diagram in Fig. 2, 
as follows. 


Solution: 

b = af(3/16)? — (1/8)? = 0.13975 

c = sec 45° + 16 = 0.08839 

a = 0.125 — c = 0.03661 

4. m=b—a=0.10314 

5. Using the law of sines, 

m sin 135° 

———. = 0.23338 
5/16 

13°29'46”" Fig. 2. Diagram used to calculate (x). 


sin @ 
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The 1957 Semi-Annual Meeting of the Ameri- 
can Gear Manufacturers Association was held at 
the Edgewater Beach Hotel, Chicago, IIl., Octo- 
ber 27-30. An informal Fellowship Hour and 
Buffet Supper was held in place of the usual 
formal banquet. Almost every facet of gear en- 
gineering was discussed at the various committee 
meetings, and six papers were presented. 

A technical paper “Contact Ratio of Hobbed 
Spur Gear Pairs,” written by Edward C. Varnum, 
head of operations research, Barber-Colman Co., 
and Merhyle F. Spotts, professor of mechanical 
engineering, Northwestern University, was de- 
livered by Mr. Varnum. This paper presented 
numerical results in tabular form of the contact 
ratios for pairs of gears when standard conditions 
are met. One table is applicable when both gears 
of a pair are undercut, and a second table is used 
when neither gear of a pair is undercut. If one 
gear is undercut while the mating gear is not, 
both tables are used. 

Formulas were presented for determining the 
contact ratio for non-standard pairs of gears. 
However, the tabular material and formulas pre- 
sented are based on purely geometrical consid- 
erations. The materials from which the gears are 
made, elastic deformation, the effect of heat en- 
countered during operation, and similar factors 
have not been taken into account. 

Representatives of the Machinery and Allied 
Products Institute presented a paper “Business 
Investment Policy—Equipment Analysis as an 
Aid to Management.” The paper presented a 
case study on the analysis of a surface grinding 


Semi-Annual Meeting of Gear Manufacturers 


machine with a view toward possible replace- 
ment. “No Money for New Machines” was the 
title of a paper presented by J. H. Robbins, presi- 
dent, the American Pulley Co. Mr. Robbins de- 
scribed his company’s program for replacing or 
modernizing equipment. A Capital Assets Re- 
placement Fund, accumulated from an increase 
in the price of finished products based on esti- 
mated replacement costs, is used to supplement 
regular depreciation funds for such expenditures. 

Fred Bohle, manager, machine tool develop- 
ment department, Illinois Tool Works, delivered 
a paper entitled “Towards More Economical 
Gear Inspection.” Mr. Bohle expressed the opin- 
ion that the use of masters was the most satis- 
factory existing method of inspecting gears in 
production. He illustrated and described various 
methods of using master gears for inspection. 

In a paper “A Typical I.B.M. Installation,” 
T. M. Englehart, vice-president, Indiana Gear 
Works, described his company’s methods of han- 
dling shop and production orders. R. J. Benson, 
Bell Telephone Laboratories, presented the re- 
sults of a series of forty-eight tests (varying up 
to 2000 hours in length) in a paper entitled 
“Wear Studies of Fine-Pitch Gear Materials.” 
The tests were conducted with hobbed spur 
gears (forty-eight-tooth pinions and _ninety- 
seven-tooth gears), made of aluminum, steel, and 
nylon. The gears were subjected to reversals, 
changes in speed, and variations in temperature. 
Best results (least wear) were obtained with 
heat-treated, corrosion-resistant steel pinions and 
anodized aluminum alloy gears. 


Plastic Material Tough Enough to 
Replace Metals 


A polycarbonate-resin molding compound 
which offers a combination of toughness and heat 
stability, but which at present is only being used 
in a controlled testing program, has been an- 
nounced by the Chemical Development Depart- 
ment, General Electric Co., Pittsfield, Mass. 
Called Lexan molding compound, it has a high 
impact strength (rods molded of the material 
can be driven into lumber like nails), a low 
water-absorption property, a 280- to 290-de- 
gree F. heat-distortion point, and good electrical 
properties. 

The molding compound is a transparent, color- 
less to light-amber resin which has no odor or 


taste. It will be manufactured in the form of 
cylindrical pellets suitable for molding. Intended 
applications include gears, automotive parts, 
housings, rollers, electronic parts, and telephone 
accessories. 


Tables Facilitate Lathe Winding of 
Conical Coil Springs (Correction) 


In the article on winding conical springs ap- 
pearing on page 172 of November MAcuinery, 
the numerical values for a in the first line of the 
table in Fig. 2 were inadvertently reversed. This 
line should have read a, 0.437, 0.500, 0.562, and 
0.625 instead of a, 0.625, 0.562, 0.500, and 0.437. 
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LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts and 


Spiral-Point Drill and Spiropoint Drill Sharpener 


The Cincinnati Lathe & Tool 
Co., Cincinnati, Ohio, has devel- 
oped a drill point of an entirely 
new design and is building a 
machine to accurately and eco- 
romically grind the points of 
regular drills to the newly de- 
veloped form. The form of the 
spiral point, as it is called, is 
shown in the lower view of Fig. 2 
directly below a drill ground to 
the conventional chisel point. The 
Spiropoint machine developed to 
grind the new spiral point on reg- 
ular metal-cutting twist drills is 


shown in Fig. 3 and in the close- 
up view, Fig. 1. 

The method of generating the 
spiral-point shape is illustrated by 
the simplified diagram, Fig. 4. 
Here a straight line generatrix a 
terminating at the end adjacent to 
the axis in an are of small radius 
b is rotated about the axis of the 
drill while being simultaneously 
reciprocated through small dis- 
tances, both radially and axially, 
twice per revolution. These mo- 
tions are controlled by a positive 
camming system. By a proper co- 


ordination of these three motions 
in magnitude and phase (with 
respect to the flutes of the drill) 
the shape of the end of the drill 
can be generated, as desired, to 
provide the following: (1) a true 
self-centering action; (2) a proper 
relief for the cutting edge; and 
(3) effective values of normal rake 
in the region close to the drill 
axis. 

Many significant advantages 
over the standard chisel-point 
form are claimed for the spiral- 
point drill. According to data 


Fig. 1. (Left) Close-up view of Spiropoint drill sharpener built by Cincinnati Lathe & Tool Co. 
for grinding its newly developed spiral point for drills. Fig. 2. (Right, top) Conventional 
chisel-point drill. (Bottom) New spiral drill point. 
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SHOP EQUIPMENT 


compiled from extensive tests, it 
produces a rounder, straighter 
hole, which is truer to size; in- 
creases drill life; eliminates center- 
punching; reduces drill thrust 
force as much as 34 per cent; 
produces less work-piece distor- 
tion because of cooler cutting and 
reduced thrust force; maintains 
accuracy in hole positioning; re- 
duces the need for secondary 
operations such as reaming, in 
many instances; and when ap- 
plied to sheet metal, it produces a 
round, practically burr-free hole. 

The remarkable advantages of 
the new drill geometry, or form, 
are found at its point. The spiral 
point terminates at its center in a 
sharp point S, Fig. 4. It therefore 
automatically centers itself on the 
axis of the drill when first engag- 
ing the work-piece. Wherever the 
spiral point touches the work, it 
enters and remains in that loca- 
tion. There is no tendency what- 
ever to travel or “walk” to one side 
or the other as in the case of the 
chisel point shown in the upper 
view, Fig. 2. Therefore, it is usual- 
ly unnecessary to use center- 
punched holes or guide bushings 
to maintain the proper location of 
a hole. In addition, the large neg- 
ative rake angle found on the 


material-handling appliances recently introduced 


Fig. 3. (Left) Spiropoint drill-point sharpening machine brought out by Cincinnati Lathe & 
Tool Co. Fig. 4. (Right) Diagram illustrating generating principle applied in grinding spiral 
points on drills with machine shown at left. 


chisel point is greatly reduced. 
The photomicrograph of the cut- 
ting action of the spiral point in 
this area, shown in Fig. 5, dem- 
onstrates the improved efficiency 
of the new drill point, when com- 
pared with the same area on the 
chisel-point drill. 

The sections shown in Fig. 5 
were taken on planes perpendic- 
ular to the cutting edge of a spiral- 
point drill at radial distances of 
0.010, 0.020, 0.030, 0.050, 0.140, 
and 0.240 inch from the axis. A 
series of similarly prepared photo- 
micrographs (not shown) of the 
chisel-point drill at identical 
radial distances shows the angle 
near the axis of the drill at a ra- 
dius of 0.010 inch to be —56 de- 
grees for the chisel point as 
compared to only —27 degrees for 
the spiral-point drill. This same 
angular relationship exists at the 
0.020- and 0.030-inch radii posi- 
tions. At the 0.050-, 0.140-, and 
0.240-inch radii positions the 
angle is the same for both types 
of points. Thus, in the sections 
close to the axis the difference is 
appreciable. With the spiral point 
the normal rake angle is much 
less negative; the shear angle is 
much higher; and the chip space 
ahead of the tool face is much 


Edited by FREEMAN C. Duston 


AXIS 


MACHINERY, December, 1957—205 


POSITION OF GENERATRIX 
AT BEGINNING OF EACH 
CYCLE OF RECIPROCATION 


RECIPROCATION 


greater. In the sections along the 
main cutting edge, there is no 
significant difference, however, as 
the rake angles here are virtually 
identical for both drills. Because 
of the more effective cutting ac- 
tion at the center and the larger 
chip space, we would expect a 
considerably lower thrust force 
for the spiral-point drill, and this 
is actually the case. 

The spiral-point drill is not 
limited to one particular point 
angle or clearance. Both of the 
dimensions may be easily changed 
to give better performance for a 
particular material, or for a job 
which is difficult for drills having 
spiral points with standard point 
angle and clearance. In the drill- 
ing of sheet metal, the self-center- 
ing action of the spiral-point drill 
has been found particularly help- 
ful, because with chisel-point 
drills it is extremely difficult to 
obtain a truly round hole, espe- 
cially in thin, soft metal such as 
sheet aluminum. This is true of 
both power and hand drills. How- 
ever, a further problem in drilling 
sheet metal, both with chisel-point 
drills and with the spiral-point 
drill as described thus far, is the 
“grabbing” of the drill as it breaks 
through the hole. This usually re- 
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sults in leaving a large burr on 
the under side of the hole. It was 
found that by modifying the point, 
both the burr and grabbing on 
breakthrough could be virtually 
eliminated, while still retaining 
the advantages of the spiral point. 
This modification consists of 


Fig. 6. Spiral-point sheet-metal drill. 


O30"RADIUS 
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Fig. 5. Series of photomicrographs of sections through spiral-point drill and partly formed 
chips at successive points along cutting edge from axis to periphery. 


merely changing the point angle 
of the drill from 118 to 180 de- 
grees as shown in Fig. 6. However, 
the central portion of the drill 
point retains its characteristic 
spiral point extended ahead of the 
periphery and therefore contacts 
the work surface first, thus center- 
ing the drill. Just before breaking 
through the bottom of the hole 
(in sheet metal), a thin layer of 
the surface material is bulged 
forward by the spiral point; the 
peripheral portions of the cutting 
edges then act as trepanning tools 
to eliminate the burr. 

The Spiropoint drill sharpener, 
Figs. 1 and 3, is so designed that 
the drill is held stationary, while 


the generating system gyrates 
around it. The small tubular 
grinding wheel A, Fig. 3, is 


mounted in a rotatable carrier 
and arranged so that the desired 
shape is generated on the end of 
the drill as the grinding wheel 
gyrates around the drill axis. An 
adjustable truing device is pro- 
vided for the grinding wheel so 
that the point angle of the drill 
may readily be varied from about 
90 to 180 degrees. 


In operation, the drill X is 


140"RADIUS 


oriented against a retractable con- 
trol bushing B and clamped in the 
jaws C. It is then advanced so as 
to engage the continuously gyrat- 
ing grinding wheel until the de- 
sired amount of stock has been 
removed. Thus, the entire sharp- 
ening operation is very rapid. A 
simple dial-indicated adjustment 
D provides the correct combina- 
tion of radial and axial motions 
for the desired size of drill. Ad- 
justment for values of relief above 
or below the standard amount (to 
meet special requirements) may 
be provided by rotating the sec- 
ond adjustable dial E. 

' From the results obtained with 
the spiral point in extensive lab- 
oratory tests and shop trials, it 
appears certain that this new drill 
point can make an important con- 
tribution to drilling practice, both 
from the standpoint of improved 
accuracy, quality of holes, and 
increased production. With the 
Spiropoint grinder, this three- 
dimensional spiral form can now 
be generated on any type or make 
of drill at a cost no higher than 
that for producing the conven- 
tional chisel point. 


Circle Item 101 on postcard, page 233 
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A shear equipped with a special 
pivoted, angular shearing gage 
that makes it possible to accu- 
rately shear steel sheet at any one 
of a number of different design 
angles, within a total angular tol- 
erance of only two minutes, has 
been brought out by the Cin- 
cinnati Shaper Co., Cincinnati, 
Ohio. The machine illustrated is 
equipped to shear transformer 
laminations varying in length 
from 7 3/4 inches to 15 feet. The 


Cincinnati Shear Equipped with Special Gage 


Taylor-Winfield special welder for joining aluminum alloy strips 


ew 2 


Shear with special gage announced by the Cincinnati Shaper Co. 


material is silicon steel, electric 
grain oriented, 0.012 to 0.014 inch 
thick. 

The pivot point for the angular 
shearing gage is in the shear table. 
The gage-support carriage travels 
on a floor-mounted track. Move- 
ment of the carriage from one to 
another of the angular gaging po- 
sitions is rapid and simple. All 
gage stops are equipped with mi- 
crometer adjustments, which pro- 
vide extreme accuracy in gaging 
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the length of the sheared pieces. 
This accuracy is insured by the 
powerful hydraulic hold-downs of 
the shear, which clamp the work 
with a pressure of 5 tons. Operat- 
ing speed of the shear is 65 strokes 
per minute. 

Circle Item 102 on postcard, page 233 


Special Welder for Joining 
Aluminum Strips 


A lap-seam resistance welder 
that joins successive strips of 
aluminum alloys for continuous 
processing at the plant of the 
Aluminum Company of America, 
Alcoa, Tenn., was designed and 
built recently by the Taylor-Win- 
field Corporation, Warren, Ohio. 
This welder handles alloys such as 
61S, 24S, and 75S from 0.010 to 
().080 inch thick, in strips as wide 
as 64 inches. 

Either plain or Alclad alumi- 
num strip is fed into the welding 
machine prior to heat-treating. A 
built-in shear square-cuts the trail- 
ing edge of one uncoiled strip and 
the leading edge of the following 
strip. Four welding wheels move 
across the overlapped edges, join- 
ing the two strips. 

Two 250-kva transformers power 
this welding unit. Mechanical 
transfer devices incorporated in 
the welder receive the strip, posi- 
tion it properly, and move it 
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toward the continuous heat-treat- 
ing line after it is welded. The 
operator controls all operations 
from a nearby push-button sta- 
tion. 

Circle Item 103 on postcard, page 233 


Automatic Transfer Unit 


A fully automatic transfer unit 
developed recently by Wagner 
Brothers, Inc., Detroit, Mich., for 
a large appliance producer is said 
to be adaptable to the solution 
of many mechanized materials- 
handling problems. This unit is 
currently used as an automatic, 
double-lane loader and unloader 
in a plating operation and can be 
used to transfer parts from con- 
veyor hook to machine, from belt 
to machine, and from machine to 
machine. It is now employed to 
unload and load two racks at a 
time at the rate of 200 per hour 
each. Thus 400 racks are handled 
each hour. Each rack is designed 
to hold 300 pounds. 

The transfer unit can be oper- 
ated either hydraulically or elec- 
trically. Hydraulic power is used 


Test setup of automatic transfer unit placed on 
the market by Wagner Brothers, Inc. 
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for short carriage strokes and 
electric power, for the longer 
strokes. In the test setup for the 
unit shown in the illustration, the 
reel at the left is used to supply 
power, but in a permanent instal- 
lation, a safety power bar supplies 
the power. The cam seen in the 
foreground actuates all four of the 
pickup V-plates near the tops of 
the four upright columns through 
a system of mechanical linkages. 

In operation the transfer setup 
picks up the work from two con- 
veyor hooks and transfers it to the 
work-carrier hooks upon which 
the unfinished work is moved out 
of the loading station by the ma- 


chine, and the finished work 
moved into its place. The transfer 
unit that dwells during the ma- 
chine index then moves to the 
left, transferring the two finished 
work racks from the machine 
work-carrier hooks onto the two 
empty hooks of the conveyor 
which in turn had remained sta- 
tionary during the preceding 
motion. The finished work is now 
indexed out of the conveyor-load- 
ing station and the unfinished 
work moved into its place. Then 
the cycle repeats. This principle 
also can be easily arranged for 
handling one rack at a time. 


Circle Item 104 on postcard, page 233 


Special Machine for Drilling and Countersinking 
Six Holes in Radiator Grilles 


Machines designed to drill and 
countersink six holes in right- and 
left-hand die-cast radiator grilles 
at cost-reducing, high-production 
rates have been designed and 
built by J. C. Thompson Tool & 
Die, Inc., Fort Wayne, Ind., for 
an automotive parts manufactur- 


Automobile radiator-grille drilling and countersinking 
machine built by J. C. Thompson Tool & Die, Inc. 


er. Because of the required close 
spacing of two sets of holes, in- 
dexing of the grille work-piece is 
necessary. The remaining two 
holes are spaced differently and 
are produced by individual drill 
units. 

Automatic indexing is controlled 


by a panel of eighteen relays 
working with twelve signalling 
limit switches. The push-button 
control panel includes start and 
stop, and three-position Off-Man- 
ual-Automatic switches. Separate 
push-button switches individually 
operate each drill unit, index the 
slide, or actuate the clamp mem- 
bers for machine alignment or 
adjustments. An automatic switch 
serves to set up the circuitry for 
automatic operation of the ma- 
chine. 


Working components can be 
adjusted to perform the work 
cycle in approximately four sec- 
onds to practical precision toler- 
ances. Electric and pneumatic 
circuitry controls and_ related 
components comply with JIC 
Standards. The machine is 
mounted on four 6-inch, heavy- 
duty casters for mobility. It is 5 
feet wide, 4 feet deep, 7 feet high, 
and weighs approximately two 
tons, 


Circle Item 105 on postcard, page 233 


Torrington Spring-Making Machine 


The Torrington Manufacturing 
Co., Torrington, Conn., has 
brought out a W-1l1A “Spring- 
maker” which is a redesign of the 
companys well-known W-1l1 
spring coiler. Easier set-up, im- 
proved location of controls, and 
generally simplified design of the 
W-11A machine are said to result 
in greater production capacity 
with a corresponding increase in 
accuracy. The torsion attachment, 
for example, has been recessed 
into a pocket in the front housing; 


and the clutch has been placed 
inside the machine, eliminating 
an outboard bearing bracket. A 


Torrington ‘Springmaker’’ spring-coiling machine 


number of basic improvements 
have also been made in the con- 
struction and operation of the 
cutter mechanism and feed rolls of 
this improved coil-winding ma- 
chine. 

Circle Item 106 on postcard, page 233 


H-P-M Open-Gap Press 


A large 800-ton open-gap press, 
built by the Hydraulic Press Mfg. 
Co., a Division of Koehring Co., 
Mount Gilead, Ohio, was shipped 
recently to one of the large steel 
companies for use in heavy-form- 
ing and surface-hardening opera- 


tions. The pressing area of the 
slide of this press is 72 by 48 
inches. The bolster is 8 inches 
thick and has a pressing area of 
72 by 60 inches. The throat, from 
the center line of the ram to the 
press frame, is 30 inches. The 
daylight capacity (distance from 
platen to bolster) is 48 inches. 
Ram diameter is 28 inches and 
the maximum length of stroke is 
24 inches. 

The press has a closing and 
opening speed of 575 inches per 
minute; a pressing speed of 35.6 
inches per minute up to 800 tons. 
It is operated by the H-P-M 
closed circuit Fastraverse system 
with manual hand-lever and auto- 
matic press travel control. The 
H-P-M hydro-electric control sys- 
tem provides means for operating 
the press in any one of three dif- 
ferent ways—manually, semi- 
automatically, or as a fully auto- 
matic machine. Changeover from 
one mode of operation to another 
may be made in an instant with- 
out stopping the press. Power is 
supplied by a 100-hp electric 
motor and an H-P-M radial piston 
oil-hydraulic pump having a ca- 
pacity rating up to 95 gallons per 
minute. 

Circle Item 107 on postcard, page 233 


Large open-gap press built by Hydraulic Press Mfg. Co. 
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Radial drilling machines with 
three newly-designed heads that 
incorporate many advanced con- 
struction and operating features 
have been announced by the Cin- 
cinnati Bickford Division, Gid- 
dings & Lewis Machine Tool Co., 


Cincinnati Bickford Super Service Radial 
Drilling Machines with Improved Heads 
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Fig. 1. Three new optional heads for Cincinnati Bickford radial drilling machines 


Cincinnati, Ohio. The three new 
optional heads with 100 per cent 
centralized operating controls are 
shown in Fig. 1. At the left is the 
standard lever-shift model in 


which all thirty-six spindle speeds 
and eighteen power feeds are con- 


Fig. 2. Cincinnati Super Service radial drilling machine 


trolled manually. In the center 
view is the partial pre-select 
model which has hydraulic con- 
trol of all thirty-six spindle speeds 
with manual control of the eight- 
een power feeds. The complete 
pre-select model shown at the 
right has all thirty-six spindle 
speeds and eighteen power feeds 
controlled by two easy-to-read 
dials, one on each side of the 
head. 

The lever-shift radial drilling 
machine can be easily converted 
in the field to the complete hy- 
draulic pre-select system for con- 
trol of both spindle speeds and 
power feeds, or hydraulic pre-se- 
lection of speeds only. Other mod- 
ern operating and design features 
built in these machines include an 
exclusive declutchable herring- 
bone driving gear which provides 
the necessary power to drive 
large-diameter drills and heavy 
cutting tools for maximum pene- 
tration. Provision is made for de- 
clutching the herringbone gear 
when using small drills and taps 
requiring high spindle speeds and 
quick reversals. 


pre-loaded, _four-bearing, 


chrome-nickel spindle and chro- 
mium-plated spindle sleeve are 
supported in a honed-head bore 
over 17 inches long to assure maxi- 
mum rigidity regardless of the 
spindle position. Both arm and 
column are clamped hydraulically 
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from the operating position. Sepa- 
rate motors and complicated elec- 
trical controls are eliminated. 

The head moves swiftly along 
the arm in either direction with 
power rapid traverse, operated by 
a directional lever which auto- 
matically disengages the travers- 
ing handwheel when power trav- 
ersing is being used. A disc type 
clutch provides safe operation. 

Two new sealed-beam work 
lights that never become hot, one 
on each side of the spindle, are 
impervious to damage from chips 
and coolant. These radial drilling 
machines are available with 13-, 
15-, 17-, and 19-inch diameter col- 
umns; 4-, 5-, 6-, 7-, and 8-foot arm 
lengths; thirty-six spindle speeds 
up to 2300 rpm; eighteen power 
feeds from 0.004 to 0.125 inch 
with six positive-geared tap leads. 
Circle Item 108 on postcard, page 233 


Hammond Flat Finisher 


Hammond Machinery Builders, 
Inc., Kalamazoo, Mich., has 
brought out a Model FF-6 flat 
finisher for wet-abrasive _ belt- 


grinding, polishing and deburring 


of flat work such as metal sheets, 
strips, bars, stampings, plates, 
etc., up to 6 inches wide by 6 
inches high. Heavy-duty construc- 


Hammond machine for wet abrasive belt-finishing 


of flat work 


tion throughout and an endless 
conveyor belt with variable speed 
control have been incorporated 
in this machine to adapt it for 
high-volume continuous produc- 
tion. It is available with a single 
head, or, if several operations are 
necessary, it can be supplied as a 
multiple-head machine. 

The abrasive belts are carried 
by two rolls: a powered contact 
roll and a tracking idler. Vertical 
adjustment is manually controlled 
and tensioning on the idler roll is 
maintained by adjustable air 
pressure. Head motors up to 7 1/2 
hp are available. 

An electromagnetic platen is 
used to hold material on the con- 
veyor belt for positive drive 
under the contact roll. The mag- 
netic force is variable to suit the 
size or mass of the work. Correct 
adjustment of the magnetic force 
allows parts to move easily off the 
platen without sticking, lagging, 
or piling-up on the conveyor. 
Hold-down rollers, positioned 
ahead of and at the rear of each 
contact roll, are used when non- 
magnetic material is to be proc- 
essed. Spray, mist, fog, and splash 
are trapped by the metal enclo- 
sures around each head to insure 
a clean, dry work area. 

Circle Item 109 on postcard, page 233 


Pangborn Rotoblast 
Cleaning Table 


A four-foot Rotoblast table unit 
for cleaning castings, forgings, 
and stampings in foundries and 
plants that require a small, flex- 
ible machine for a wide range of 
cleaning operations was demon- 
strated at the National Metals 
Exhibition, Chicago, Ill., by the 
Pangborn Corporation, Hagers- 
town, Md. This new low-cost 
equipment is capable of Roto- 
blasting a 4000-pound load up to 
48 inches in diameter by 24 inches 
high. A cast-labyrinth abrasive- 
sealing system makes the cabinet 
abrasive tight without rubber 
gaskets. The standard table is 
equipped with a single Rotoblast 
wheel, powered by a 10-hp motor 
which will throw 15,000 pounds 
of abrasive per hour while an 
optional 15-hp motor is available 
that will throw 22,000 pounds of 
abrasive per hour. 

Also exhibited was a Pangborn 
hydro-finish cabinet for liquid 
blast-cleaning in process and 
maintenance operations; a Blast- 
master barrel for batch blast- 
cleaning of castings, forgings, and 
heat-treated parts; and a unit type 
CN cloth-bag dust-collector. 
Circle Item 110 on postcard, page 233 


Rotoblast cleaning-table unit brought out by the 
Pangborn Corporation 
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U. S. Burke Machine Tool Division vertical milling machine equipped with 
two-dimensional duplicating attachment 


Vertical Milling Machine Equipped with Two-Dimensional 
Duplicating Attachment 


Vertical milling machines built 
by the U. S. Burke Machine Tool 
Division, Cincinnati, Ohio, can 
now be equipped with a two- 
dimensional table and _ saddle 
Turchan duplicating attachment 
for following irregular-shaped 
contours. This hydraulic two-di- 
mensional tracer greatly simplifies 


intricate profiling and contour- 
machining. The 20- by 10-inch 
duplicating attachment is com- 
plete with pencil type stylus. The 
operator merely holds the stylus 
in contact with the ferrous or non- 
ferrous master and the tool auto- 
matically follows the prescribed 
movements in both horizontal 


planes at the predetermined opti- 
mum feeding rate. 

To facilitate setup, the longi- 
tudinal table feed-screw is re- 
tained, permitting manual longi- 
tudinal-table movement in any 
position. An anti-backlash longi- 
tudinal-table feed nut is provided 
to assure the maintenance of ac- 
curacy. Among the optional acces- 
sories are a magnetic stylus, as 
well as an automatic rise and fall 
knee attachment coordinated to 
the movement of the table and 
saddle hydraulic cylinders. 

The range and capacity of the 
U. S. vertical mill are in no way 
limited by the duplicating attach- 
ment. The machine illustrated has 
a 10- by 42-inch table. Twenty- 
four different spindle speeds in a 
range from 65 to 2850 rpm are 
available. 

Circle Item 111 on postcard, page 233 


LeBlond Rapid-Production 
Lathe 


The R. K. LeBlond Machine 
Tool Co., Cincinnati, Ohio, re- 
cently announced a low-cost man- 
ufacturing lathe that is available 
with a wide variety of basic fea- 
tures and attachments which can 
be furnished to customers’ specifi- 
cations. This new LeBlond rapid- 
production lathe is available in 
17- or 20-inch swing sizes. Its fun- 
damentally simple design permits 
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Rapid-production lathe announced by the R. K. LeBlond Machine Tool Co. 
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the customer to add exactly the 
features desired. 

The speed ranges available on 
the 17-inch lathe are 70 to 700 
rpm or 105 to 1050 rpm. The 20- 
inch lathe can be had with a 
speed range of 57 to 600 rpm, or 
85 to 900 rpm. Any or all of the 
following specific features are also 
available: Hydra-Trace (R) hy- 


draulic tracing; automatic facing; 
air-operated chucks; quick-acting 
tailstock; connected rests; taper 
attachments; turret toolpost; and 
crosswise as well as length stops. 
The Hydra-Trace (R) attachment 
is said to transform the new 
LeBlond rapid-production lathe 
into an economical tracing lathe. 
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Cincinnati Flamatic Heating Machine 


A Flamatic selective flame- 
heating machine has_ recently 
been introduced by the Process 
Machinery Division of the Cin- 
cinnati Milling Machine Co., Cin- 
cinnati, Ohio. This new machine 
embodies the building block prin- 
ciple of construction to provide a 
high degree of flexibility for a 
wide variety of flame-heating ap- 
plications. Flamatic machines are 
designed primarily for heat-proc- 
essing applications requiring high 
or low heating capacity, selective 
application of heat, precise tem- 
perature control, and automatic 
operation. 

The basic element of the new 
Flamatic machine is a base unit 
of functional, flat-bed design 
which acts as the supporting mem- 
ber for a wide variety of work- 
holding and work-handling 
tures and flame heads. The base 
houses a large-volume quench 
tank with high-capacity heat ex- 
changer, automatic-quench agita- 
tion system and a large work- 
removal conveyor which can be 
timed to work continuously or 
intermittently with each heating 
cycle, permitting delivery to be 
integrated with plant conveyor 
systems. 

The rear portion of the base 
houses a mechanical controls com- 
partment for work-handling_fix- 
tures and the upper portion is pro- 
vided with mounting surfaces for 
work-holding fixtures and flame 
heads. Push-button controls for 
all machine functions are con- 
veniently located on a control 
panel on the front of the base. A 
control unit, housed in a separate 
cabinet, provides accurate control 
of gas, oxygen, air, and water. 
Fuel gases such as acetylene, bu- 
tane. propane, and natural or 


manufactured gas may be em- 
ployed. 

A separate rotating-spindle work 
unit is available to simplify the 
processing of the large volume of 
gears, pinions, shafts, cams, and 
other parts that are best handled 
by rotating them during the heat- 
ing cycle. Spindle speeds are in- 
finitely variable from 15 to 375 
rpm. Automatic spindle retraction 
of 10 inches maximum at end of 
heating cycle instantly drops the 
work-piece into the quench tank 
below. 

Rhomboid type flame heads 
with removable tips are normally 
employed in conjunction with the 
rotating-spindle work unit. Flame 
heads are carried in a universal 
type mount embodying three 
swivel movements, simplifying the 
positioning to any desired angular 
relationship with the work. To fa- 


cilitate loading, flame heads are 
mounted on pneumatically actu- 
ated sliding mounts having a 4- 
inch retraction adjustment for 
each of the heads. 

For many types of work, an im- 
portant feature of the Flamatics 
is the accurate electronic tempera- 
ture control which automatically 
terminates the heating cycle and 
causes the work-piece to be 
dropped into the quench tank 
when its surface temperature 
reaches the desired pre-set value. 
The “brain” unit which directs this 
highly accurate control of tem- 
perature is a remotely mounted 
electronic radiation pyrometer 
embodying a_ sensing element 
which accurately measures the 
surface radiation of the work- 
piece. 

In addition to spin-hardening, 
with the standard rotating-spindle 
work unit, the building block prin- 
ciple enables the standard ma- 
chine base and control cabinet to 
be used with other work-handling 
units and flame heads to provide 
efficient heat treating of a wide 
variety of non-related types of 
work such as spot-hardening, com- 
bination-hardening, brazing, etc. 
For many applications a single- 
power control cabinet can be used 
to serve several work processing 
units. 
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Flamatic selective flame-heating machine introduced by the Process Machinery 
Division of the Cincinnati Milling Machine Co. 
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Niagara Power Groover 
for Lock-Seaming 
Operations 


Push-button controls conven- 
iently located at the center of the 
machine facilitate rapid opera- 
tion of giant power groovers for 
lock-seaming operations brought 
out by the Niagara Machine & 
Tool Works, Buffalo, N. Y. These 
machines are driven by a direct- 
connected reversible gear-head 
motor with built-in brake that 
stops the carriage quickly for the 
rapid return stroke. A_ built-in 
zero speed switch protects the 
motor and gears from overload by 
preventing reversal when the car- 
riage is still in motion. The car- 
riage is driven by a pair of 
endless chains and is returned to 
the starting position automati- 
cally by means of a limit switch 
which reverses the drive. 

With eight models available 
for single or Pittsburgh lock type 


Hydraulic slotter equipped with duplicator announced by the Rockford Machine Tool Co. 
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Power groover for lock-seaming built by Niagara Machine & Tool Works 


seaming, the new Niagara giant 10 feet for handling up to 16-gage 
power groovers can be obtained mild steel. 


with working lengths from 4 to Circle item 114 on postcard, page 233 


Hydraulic Slotter Equipped with Duplicator 


A new 20-inch hydraulic slotter, | capable of both conventional slot- 
manufactured by Rockford Ma- ting and complicated _tracing 
chine Tool Co., Rockford, Ill, is | work. This machine is designed to 
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permit changing quickly from 
standard work to tracer work and 
vice versa. A transverse move- 
ment of the slotter table makes 
rotary or straight work possible. 
Equipped with the highly sensi- 
tive Kopy-Kat duplicator, this 
new slotter will produce its own 
working templates from a_tool- 
room master or from a finished 


work-piece. In addition to the 
powerful hydraulic fulcrum drive 
to the ram, this new slotting 
machine has pendant-controlled 
cutting-speed changes; hydraulic 
feeds and power rapid traverse 
in all directions; dividing head; 
and stroke-length adjustment 
while the ram is in motion. 
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Kaukauna Floor Type Horizontal Boring, Drilling, and 
Milling Machine with Three Control Systems 


The Kaukauna Machine & 
Foundry Division of the Giddings 
& Lewis Machine Tool Co., Kau- 
kauna, Wis., has developed a new 
binary code tape control system 
for the Kaukauna line of floor type 
horizontal boring, drilling, and 
milling machines. This develop- 
ment is said to make machine tool 
automation possible for all phases 
of industry, from the small job 
shop to the large mass-production 
plant. 

The Kaukauna automatic sys- 
tem of machine tool control was 
designed to permit operation of a 


well-known type of standard ma- 


chine tool by three methods: 
standard manual control; dial con- 
trol of discrete digital dimension 
information; and_ eight-channel 
binary code punched tape. This 
system has been applied to a 5- 
inch spindle Kaukauna floor type 
horizontal boring, drilling, and 
milling machine with a vertical 
travel of the headstock on the col- 
umn of 72 inches, and a horizontal 
travel of the column on the run- 
way of 120 inches. 

This basic machine can be selec- 
tively controlled as follows: First, 
from a standard control panel, 
using electric buttons to manually 
control the machine just as it 
was originally controlled; second, 
through a digital dial control in- 
put system of discrete dimensional 
data, where the operator dials pre- 
cise dimensions into the machine 
directly from the work blueprint; 
and third, by complete tape con- 
trol which furnishes dimensional 
data to the machine from pre- 
viously calculated decimal infor- 
mation taken from the work blue- 
print. 

The Model 3040 floor type hori- 
zontal boring, drilling, and mill- 
ing machine, shown in Fig. ], is 


under tape control, performing 
precision tapping, drilling, and 
boring operations on an end frame 
for the printing unit of a headliner 
press. This machine, with full tape 
control of 96 inches of vertical 
head travel and 144 inches of hori- 
zontal column travel, is installed 
with a 60- by 96-inch traversing 
airlift rotary table to carry the 
work-piece. The spindle speeds 


range from 20 to 1200 rpm and 
the spindle feeds are from 0.0035 
to 0.062 inch per revolution. 

A zero offset device permits ad- 
justing the measuring system so 
that measuring can be accom- 
plished from any point along the 
head or column travel movements. 
Input information is obtained 
from a previously prepared eight- 
channel binary code paper tape. 
The actual typing of the manu- 
script and punching of the tape is 
done by a typist on a commer- 
cially available typewriter and 
tape producer. 

The precision numerical dial 
and tape panel, Fig. 2, is located 
on the headstock of the machine. 
Dimensions can be inserted into 
this machine measuring system for 
any length of unit travel up to 
96.000 inches for the head and 
400.000 inches for the column. 
The precision meters illustrated 


Fig. 1. Kaukauna floor type horizontal boring, drilling, and 
milling machine equipped with full tape control 
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Fig. 2. Precision numerical dial and tape panel on headstock 
of machine shown in Fig. 1 


indicate accuracy of machine lo- 
cation in both directions to 0.0001 
inch. 

The zero offset control permits 
the establishment of 0-0 at any 
point in the coordinate measuring 
system. All measurements are 


made in reference to this 0-0 point. 
No accumulation of error is pos- 
sible. Selection of manual, dial, or 
tape operation is made through 
the selector in the machine panel. 
Unique control in any type of 
operation permits interruption of 


Fig. 3. Tape transport cabinet of automatic electronic control 
system of machine illustrated in Fig. 1 
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tape control to add manual or dial 
movements. Returning to tape 
control immediately continues the 
process as though uninterrupted. 
The tape transport cabinet for 
the automatic electronic machine 
control shown in Fig. 3, is located 
on the door of the control cabinet 
of the machine. This mounting 
assures accessibility to all units 
and facilitates maintenance of the 
machine. 
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Jacy Precision Digital 
Index-Table 


Modern Engineering Service 
Co., Berkley, Mich. has an- 
nounced their Jacy precision digi- 
tal index-table which can be 
push-button or punched-tape pro- 
grammed. This numerically con- 
trolled machine is said to be accu- 
rate to seconds of arc. Versatility 
is provided by the digital elec- 
tronic control of a mechanical in- 
dex mechanism that permits in- 
finite resolution from 1 to 21,600 
divisions of a circle. Repetitive 
indices are accurate to within one 
second of arc. 

The index-table is available in 
18-, 24-, 36-, and 45-inch diameters 
and has a solid mechanical lock 
with zero backlash which is auto- 
matically engaged in all index po- 
sitions. This, plus the inherent ac- 
curacy, is claimed to eliminate all 
need for multi-hole bushing plates 
normally used on circular rings 
and diameters on single-spindle 
drilling operations. Compensation 
for size change of the work-piece 
due to fabrication or thermal con- 
ditions during manufacture is 
easily made by the block-indexing 
control feature or through the 
flexibility of the positioning sys- 
tem. 

Jacy index-tables are built to 
machine tool standards and driven 
by either hydraulic or electric 
units. They will operate accu- 
rately and efficiently under sub- 
stantial work loads for such ma- 
chining operations as drilling, 
milling, boring, broaching, etc. 
Economies are effected in both 
tooling and manufacturing since 
no cams, tapes, bands, index- 
plates, or change gears need be 
purchased or manufactured. 


| 


Jacy precision index-table and mo- 
bile console control announced by 
the Modern Engineering Service Co. 


The mobile electronic console 
contains both manual and auto- 
matic push-button controls and 
punch keys for immediate pro- 
gramming of any desired indexing 
operation. The Jacy table can be 
adjusted to an infinitely variable 
high speed for minimum index 
time and to an infinitely variable 
creep or jog speed which is pro- 
vided for set-up operations and 
shockless lock-up. 
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Die-handling machine placed on the market 
by the E. W. Bliss Co. 


Bliss Die-Handling Machine 


The E. W. Bliss Co., Canton, 
Ohio, has announced a new die- 
handling machine designed to 
simplify and speed assembly and 
disassembly of both large and 
small die sets. It replaces the 
chain falls, sledge hammers, and 
heavy manual labor usually em- 
ployed for this work; and it elim- 
inates the problem of bent leader 
pins. Using this machine, an op- 
erator can assemble or disas- 
semble large die sets within a few 
minutes. Built in capacities for 
different sizes of die sets, the ma- 
chine shown handles sets weigh- 
ing up to 7000 pounds and as 
large as 24 inches by 66 inches. 

In disassembly a die set is 
rolled onto the ball transfer table 
from a lift-truck and positioned 
under the slide frame, which is 
lowered electrically over the top 
die-shoe. The slide frame is then 
clamped to the top shoe by means 
of a hand crank, and the top shoe 
is lifted off by raising the slide 
frame electrically. 

After the top shoe has cleared 
the bottom shoe, it may be ro- 
tated to any desired angle and 


held there for minor repairs. This 
feature also permits turning the 
shoe over completely and setting 
it on its back on the ball transfer 
table for removal and bench work. 
Assembly of a die set is accom- 
plished simply by reversing the 
disassembly procedure. 
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Young Open-Side Planer 
with Hydraulic Drive 


A Model 24P open-side planer 
built by the Young Machine Tool 
Division of the Young Testing Ma- 
chine Co., Bridgeport, Pa., has 
been installed in the plant of a 
large Eastern steel company. This 
planer is hydraulically driven by 
a 15-hp motor. It will take work 
up to 36 inches wide by 36 inches 
high and has a 6-foot stroke. 

Features include independent 
side-head feeds, automatic cross- 
rail clamps, rapid traverse to all 
heads and slides, and force-feed 
lubrication to the ways. The entire 
machine is controlled from a 
pendant station and feeds and 
speeds are instantly set in a few 
seconds. 
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Hydraulically driven open-side planer announced by 
Young Machine Tool Division 
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Fifty different universal-joint 
flanges are faced, bored, counter- 
bored, undercut, drilled, and 
chamfered on a special versatile 
five-station rotary index machine 
designed and built by the Snyder 
Tool & Engineering Co., Detroit, 
Mich. Flexibility of the machine, 
which applies automation con- 
cepts to low-volume production, 
is achieved by providing inter- 
changeable fixture members, drill 
heads, and cutting tools. Concen- 
tricity accuracy of 0.004-inch true 
indicator reading between the 
bored flange diameter and the 
pitch diameter of a splined hole 
in the part is maintained by this 
machine which produces up to 
ninety-six pieces per hour. 

Standard Snyder way type ma- 
chining units powered by three 
separate hydraulic power packs 
are used in each of the four ma- 
chining stations. These machining 
units have replaceable hardened- 
and-ground ways and are pro- 
vided with automatic pressure lu- 
brication. The five work fixtures 
are mounted on a Snyder standard 
rotary index-table actuated by a 
hydraulic cylinder and shot-pin 
mechanisms. Push-button electri- 


Snyder Special Rotary Index Machine for 
Processing Automotive Parts 
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cal controls are provided for the 
hydraulically operated machine 
which occupies a floor space 
about 12 by 19 feet. 
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Solid-Carbide Blades for 


Counterbores 


More cuts per grind and higher 
cutting speeds for very abrasive, 
non-ferrous metals such as alumi- 
num, bronze castings, cast iron, 
sand castings, and other difficult 
work-pieces are possible through 
the use of solid-carbide blades 
now available for use in adjust- 
able spot-facers and counterbores 
made by the Robert H. Clark Co., 
Beverly Hills, Calif. The blades 
are molded to exact shapes, 
sintered, and supplied in carbide 
grades for specific applications. 
They can be procured with cut- 
ting edges unground or ground 
for specific metals. When ordering 
blades, the material to be cut 
should be specified to insure cor- 
rect grinding. Clark counterbores 
are available with either M-3 
high-speed steel blades or with 
solid-carbide blades. 
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Snyder rotary index machine for processing fifty different parts 


Die-handling table announced by the 
Hamilton Tool Co. 


Die-Handling Table 


A die-handling table called 
“Big Beulah” has been added to 
the line of Portelvators (portable 
elevating tables) manufactured by 
the Hamilton Tool Co., Hamilton, 
Ohio. This table rolls and turns, 
lifts and lowers, pushes and pulls 
loads up to 2500 pounds. It trans- 
ports and slides dies to another 
surface without manual strain or 
risk of damage to either load or 
operator. Although specifically de- 
signed for transporting dies from 
storage to press, this table can be 
used also for a wide variety of 
everyday lifting and moving. 

The reinforced top-plate has an 
area of 748 square inches (22 by 
34 inches) and is fitted with eight 
recessed, free-rolling conveyor 
rollers to facilitate moving loads. 
A ram, impelled by a screw-and- 
nut device, travels the length of 
the top-plate, pushing loads from 
table to press or storage shelf, and 
pulling loads from press or storage 
shelf to table. Ram front extension 
provides means for pushing load 
into press or onto shelf a maxi- 
mum of 14 inches from front edge 
of table top-plate. This front ex- 
tension is hinged to the ram by 
means of a pull-pin and may be 
swung aside or demounted at will. 
Vertical movement of top-plate is 
25 inches—from 35 inches mini- 


mum to 60 inches maximum 


above floor level. A floor-lock and 
two turn-buckle hooks prevent 
movement of the table during 
loading and unloading. 
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The Morton Manufacturing Co., 
Muskegon Heights, Mich., has 
announced a new line of horizon- 
tal boring and milling machines 
that features a square-ram mount- 
ing for the spindle. The rotating 
spindle and its bearings are 
mounted in the square ram and 
move horizontally with it as 
one unit. This feature increases 
the rigidity of the spindle and as- 
sures a high degree of accuracy, 
even when the ram is fully ex- 
tended. It is claimed that the 
square-ram design has increased 
spindle rigidity at least five times 
and that it facilitates working in 
restricted areas. 

The new line of machines in- 
cludes the Model B and Model BC 
floor type boring and milling ma- 
chines. The Model BC features 
column cross-travel. Likewise the 
Model P and Model PC planer 
type boring and milling machines 
are being offered with the Model 
PC featuring column cross-travel. 
These four models are available in 
a square-ram size range of 9 to 
14 inches with an enclosed-spindle 
size range of 6 to 10 inches. A 
smaller series, with an 8-inch 
square ram and 5-inch spindle 
diameter is offered in the Model 
LB floor type and Model LP 


Morton Floor and Planer Type Horizontal 
Boring and Milling Machines 


planer type machines. The square- 
ram design is shown on the Model 
PC planer type machine illus- 
trated. 

The combination of rotating 
spindle and square ram, with the 
ram as a rigid member, allows un- 
limited accessory applications at 
extended distances without need 
for accessory supports. A com- 
plete new line of quick-change 
and bolt-on accessories including 
right-angle milling heads, speed- 
up heads, right-angle slotting 
heads, and many other attach- 
ments can be positioned within 
the full machine range. Other ac- 
cessories such as tapping attach- 
ments, boring bars, work tables, 
and floor plates are also available. 
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Landmatic Stationary 
Type Die-Heads 


The Landis Machine Co., 
Waynesboro, Pa., recently an- 
nounced the development of new 
3- and 4-inch Landmatic heat- 
treated, stationary type die-heads. 
The heads of this new line, for 
application to turret lathes and 
other machines employing station- 
ary type heads, are designated 
Type A and are designed to re- 


Morton planer type boring and milling machine featuring square ram 
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heat-treated 


Landmatic 
die-head developed by the Landis 
Machine Co. 


stationary 


place the former 3- and 4-inch 
Type Z Landmatic die-heads. 
Standard ranges of the Type A 
heads are 3-inch A: 3/4- to 3-inch 
U.N.C., 3/4- to 1 1/2-inch U.N.F., 
and 1/2- to 3-inch pipe; 4-inch 
A: 1- to 4-inch U.N.C., 1- to 1 1/2- 
inch U.N.F., and 1- to 4-inch pipe. 
With over-size chaser holders, the 
3- and 4-inch Landmatics will pro- 
duce short thread lengths no 
coarser than 6 pitch from 3 1/8 to 
5 1/2 inches and 4 1/8 to 6 1/2 
inches in diameter, respectively. 
Self-opening or pull-off action is 
effected by interrupting the for- 
ward travel of the turret slide or 


carriage. Positive and uniform 
head-opening action permits 


threading close to a shoulder with 
safety. The head is manually 
closed by a conveniently located 
handle. 

When required for coarse pitch 
threading, an integral roughing 
and finishing attachment can be 
incorporated during head con- 
struction. This attachment allows 
roughing and finishing cuts with- 
out disturbing the die-head size 
adjustment. Thus, the final cut will 
produce a thread of excellent finish 
with exact duplication of size in 
accordance with the predeter- 
mined size adjustment. Both heads 
are equipped with Landis tangen- 
tial chasers which are usable for 
80 per cent of their original length 
and require removal of only a few 
thousandths inch of metal to re- 
store the cutting edge. When re- 
grinding, it is unnecessary to re- 
move the same amount of metal 
from each chaser. 
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Shepard & Young universal gage 


Universal Precision Gage 
for Checking Jet Blades 


A universal precision gage for 
checking the accuracy of jet en- 
gine blades is now available from 
Shepard & Young Tool Co., De- 
troit, Mich. The gage features air- 
foil template holders that are ad- 
justably mounted on hardened 
and ground ways on the base of 
the unit. The template holders 
are positioned by interchangeable 
master gage bars. This patented 
design enables blades of any 
length to be checked while con- 
sistently maintaining template 
alignment accuracy of 0.0002 inch. 

The gage can be quickly 
changed to check different blades. 
This is done by changing tem- 
plate holders, master gage bars, 
template set master, and _part- 
clamping details. The template- 
set master engages notched sur- 
faces on the template forms and 
proves the accuracy of the flush- 
ground ends of the forms with the 
template holders. 

The jet blade to be checked is 
positioned in a clamping device 
where it is located axially from 
the blade-mounting surfaces. The 
clamping device is swivel- and 
slide-mounted to indicate both 
blade twist and displacement. In- 
dicators with 0.0001-inch readings 
indicate the accuracy of the 
swivel and displacement measure- 
ment on the blade. The templates 
engage the foil section of the 
blade to indicate form accuracy 
as well as blade tilt and bow. 
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Twenty-five different bearing 
housings for electric motors can 
be drilled and tapped on a new 
automatic machine brought out 
by the National Automatic Tool 
Co., Inc., Richmond, Ind. This 
machine will handle front and 
rear housings for electric motors 
with NEMA frames ranging in 
size from 182 to 326 in both open 
and enclosed types. The housing 
is loaded in a horizontal position 
with the open end up. Two grease 
holes are drilled and tapped in a 
horizontal plane in the rear hous- 
ings of enclosed motors. Open 
motors have three holes drilled 
and tapped in the vertical plane 
for mounting an air deflector. 

Housings of different sizes can 
be accommodated by selecting 
the correct locating plates from 
the fourteen available. The locat- 
ing plates take into account minor 
variations in depths and diame- 
ters of the housings. Adjustments 
for major variations in depth and 
diameter are made by moving the 
drilling and tapping units forward 
and backward. Handwheels per- 


Natco Automatic Machine for Processing 
Bearing Housings 


mit easy adjustment, and accuracy 
of location is assured by dowel- 
pins which can be set to provide 
any of four major adjustments. 
Tool changes are made quickly in 
most cases by using pre-set tools. 

The six-position rotary table 
makes it possible to process the 
holes on the different castings 
which have varying hole loca- 
tions. On some parts, all positions 
are used whereas on other parts 
several positions are skipped. A 
four-position selector switch on 
the electrical cabinet determines 
the positioning of the table and 
also which heads are to move for- 
ward. 

One man operates this machine 
as well as an adjacent adjustable- 
arm vertical driller on which the 
through bolt holes are drilled. 
Cycle times are comparable so 
that the operator can unload and 
load one machine while the other 
machine is cycling. Production 
rates range from 24 to 42 parts per 
hour, depending on the housing 
being processed. 
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Automatic machine for processing electric motor bearing housincs 
brought out by the National Automatic Tool Co., Inc. 
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Axelson lathe developed to handle large-diameter, odd-shaped work 


Large Swing Lathe for Odd-Shaped Work 


A Model 6049F lathe designed 
for turning large-diameter and 
odd-shaped work-pieces that has 
a swing of 60 inches over the 
ways and 49 inches over the cross- 
slide has been added to the new 
line of machines brought out by 
the Axelson Mfg. Co., Los An- 
geles. Calif. The headstock is 
driven by a 40-hp motor and has 
twenty-four spindle speeds in true 
geometric progression, ranging 
from either 6 to 750 rpm or 3 to 
375 rpm, forward or reverse rota- 


tion. Two levers control all 
twenty-four speeds. A simple di- 
rect-reading speed plate indicates 
spindle speed by the position of 
the levers. A horsepower meter 
built into the headstock is read- 
able from all operating positions. 

Anti-friction bearings are used 
throughout. Gears are made from 
alloy steel, hardened and _ preci- 
sion-ground for smooth, quiet op- 
eration. Constant lubrication is 
provided for all gears and moving 
parts. The totally enclosed gear- 


Special double-end machine announced by the Hartford Special Machinery Co. 
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box provides eighty-one feeds and 
forty-five leads. The one-piece 
tailstock is designed to assure 
maximum rigidity, eliminate bolt 
stretch, and transmit heavy forces 
to the bed section. An extra heavy 
box type apron is completely en- 
closed with the exception of the 
rack pinion. All gears and shafts 
operate in a continuous oil bath 
provided by a built-in pressurized 
system. 
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Hartford Special 
Double-End Machine 


Parts up to 28 inches long 
can be drilled, centered, spot- 
faced, chamfered, reamed, tapped, 
threaded, hollow-milled, or bored 
on a versatile machine announced 
by the Hartford Special Ma- 
chinery Co., Hartford, Conn. This 
machine is designed to perform 
opposed operations simultaneously 
and may be used with a small 
index-table, manual or air-clamp 
fixtures, hopper or vibration feeds. 
It is available for either manual 
or automatic interlocked-cycle op- 
eration, is adaptable to multiple- 
head operations, and will perform 
two operations per hole when 
fitted with an index-table. 

The machine illustrated is 
equipped with two standard 
model 19-150 hydraulic-drill units 
which provide a capacity for drill- 
ing holes 5/16 inch in diameter in 
mild steel and tapping 3/8 inch 
holes. The maximum stroke is 
1 1/2 inches, the spindle-speed 
range 300 to 10,000 rpm, and the 
feed range 0 to 70 inches per min- 
ute. The rapid-approach rate is 
350 inches per minute and the 
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rapid-return rate 300 inches per 
minute, 

These special double-end ma- 
chines are available completely 
assembled or as separate compo- 
nents for assembly by the user. 
The base, which is equipped with 


Gigantic Automatic 


A giant-size scrap shear de- 
signed and built by the Clearing 
Machine Corporation, Division of 
U. S. Industries, Inc., Chicago, 
Ill., is hydraulically operated and 
equipped with a hopper and 
charging box to provide for con- 
tinuous operation. The operating 
mechanism is totally enclosed, as 
shown by the phantom lines in 
the illustration, and is weather- 
proofed to permit outdoor opera- 
tion. The Hydra-Shear, as this 
huge machine is called, is a self- 
contained unit requiring only elec- 
trical connection to place it in op- 
eration. The Consolidated Mill 
Supply Co., Chicago, IIl., has been 
appointed exclusive distributor for 
the machine. 

Towering to a height of 2 1/2 
stories, this unit weighs about 
300,000 pounds and is ruggedly 
constructed to take the punish- 
ment of full-time outdoor opera- 
tion, yet handle precision press 
work. The heavy-duty alloy shear- 
blades are easily adjusted to com- 


Hydraulic Scrap Shear 


Automatic scrap shear of gigantic size built by Clearing Machine Corporation 
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a coolant tank and pump, chip 
tank and coolant trough, is 40 
inches high, 22 inches wide, and 
65 inches long. It is a ruggedly 
constructed steel weldment and 
requires no special installation. 

Circle Item 128 on postcard, page 233 


pensate for wear, and will cut all 
types of heterogeneous scrap steel 
to meet specifications of consum- 
ing mills and foundries. It is 
claimed by the manufacturer that 
the new machine, with one oper- 
ator, can do the work of five or 
six conventional, alligator type 
shears requiring fifteen to eight- 
een operators. In addition, the 
new shear virtually eliminates the 
need for torch-men in the yard. 
It will develop 600 tons pressure 
and cut 30 tons of scrap per hour. 

The feed hopper, 22 feet by 6 
feet by 1 foot 10 inches deep, is 
loaded with scrap and tilted by 
hydraulic cylinders to dump the 
scrap into a charging box. A hy- 
draulic ram operates through the 
charging box, pushing the scrap 
into the shear position. The stroke 
of the charging ram is adjustable 
in 6-inch increments from 6 to 48 
inches. This feature means that 
scrap can be cut into the desired 
uniform lengths. 


Circle Item 129 on postcard, page 233 


Magnetic-base indicator holder intro- 
duced by the L. S. Starrett Co. 


Starrett Magnetic-Base 
Indicator Holder 


A new model of the Starrett 
No. 657 magnetic-base indicator 
holder introduced by the L. S. 
Starrett Co., Athol, Mass., holds 
all types of dial indicators includ- 
ing rack and pinion models with 
lug type backs as well as the Star- 
rett No. 196 and No. 711 “Last 
Word” indicators. The new indi- 
cator holder shown, designated 
No. 657AA, is furnished with the 
Starrett No. 657 magnetic base 
which features a powerful perma- 
nent magnet and a large diameter 
push-button for turning the mag- 
netic force on or off. The push- 
button permits placing the indi- 
cator holder with one hand while 
the other is free to position the 
indicator. 

In addition to the magnetic 
base, the model 657AA includes a 
3/8-inch diameter upright post; a 
sleeve which holds the stem of a 
No. 196 indicator and can be posi- 
tioned at any height on the up- 
right post; a sleeve which can be 
positioned along the length of the 
rod; and an indicator attachment 
which holds Nos. 81, 25, 655, or 
656 lug-back indicators. No. 711 
indicators are mounted directly 
on the 1/4-inch diameter rod by 
means of the body clamp fur- 
nished with these indicators as 
regular equipment. 

All working surfaces of the base 
are precision ground. Non-work- 
ing surfaces have a fine wrinkle 
finish. A V-step across the top of 
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the base adapts it for mounting on 
horizontal or vertical arbors. A 
tapped hole on one side provides 
a second mounting position for 


the upright post. Dimensions of 
the base are: 1 15/16 inches high 
by 15/8 by 17/8 inches. 


Circle Item 130 on postcard, page 233 


Cleereman Layout Drilling Machine 


The adaptability and range of 
the layout drilling machine made 
by the Cleereman Machine Tool 
Corporation, Chicago, IIl., for the 
jigless manufacture of medium 
and small production parts has 
been greatly extended by the pro- 
vision of job rods. The locating, 
drilling, and boring of parts is 
said to be accomplished much 
easier through the use of the job 
rods. 

By mounting a job rod on the 
table of the layout drilling ma- 
chine for controlling iongitudinal 
positioning, and another job rod 
on the carriage to control trans- 
verse positioning, any work-piece, 
regardless of the complex pattern 
of holes, can be produced rapidly 
and efficiently without the use of 
jigs or fixtures. An individual set 
of rods is provided for each pro- 
duction piece to serve as an accu- 
rate and permanent master for 
duplicating the job without delay 
at any future time. 

Each job rod has holes 1/4 inch 
in diameter bored at locations 


which correspond with the dis- 
tances between the hole centers 
of the work-piece. Each hole in 
the work-piece is located by plac- 
ing a stop-pin in each job rod. 
As a hole is finished, the pin is 
moved to the next hole in the rod 
to locate the table for the next 
drilling operation. 

Layout drilling machines for 
job-rod use are equipped with 
micrometer dials and scales, and 
three methods for table and car- 
riage movements are available. 
Automatic positioning controls 
hole spacing by means of a single 
push-button as illustrated. This 
button provides simultaneous 
longitudinal- and transverse- 
power rapid traverse to a point 
close to the final position where 
slow-power traverse is automati- 
cally engaged and a ten-second 
creep cycle brings the table to the 
final position. The alternate 
power-rapid traverse movement 
stops close to the final position 
and finish adjustment is made 
with the fine-feed handwheel. 


tent 


Cleereman layout drilling machine equipped for automatic positioning and 


insert showing hole job-rod layout 
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Hand traverse is also available 
when this method is preferred. 
When good commercial toler- 
ances are acceptable, the job rods 
may be made on the layout drill- 
ing machine, but when ultra-pre- 
cision tolerances are required it 
is preferable to use a jig borer, 
although the layout drilling ma- 
chine is easily equipped with 
troughs and end measuring rods 
on the table to provide the re- 
quired accuracy. When desired, 
the manufacturer will lay out and 
jig-bore job rods to user specifica- 
tions or provide blank rods. 
Circle Item 131 on postcard, page 233 


Roberts variable-speed hydraulic 
speed reducer 


Variable-Speed Hydraulic 
Speed Reducer 


The Roberts Electric Co., 
Chicago, Ill, has brought out a 
variable-speed hydraulic speed re- 
ducer for 1/4- to 1 1/2-hp motors. 
This speed reducer is designed for 
instantaneous reversal, giving out- 
put speeds in either direction of 
from 0 to 750 rpm. It is adapted 
for use on lathe heads, reamer 
drives, conveyors, printing presses, 
garden tractors, midget cars, 
pumps, milling machines, etc. 

Reversing is independent of 
speed control and permits the unit 
to be used for applications requir- 
ing continuous reversing opera- 
tions. Speed selection is obtained 
by rotation of a handwheel that 
gives an infinite number of speeds 
through the entire available range 
of the unit. The unit consists of 
a variable-displacement hydraulic 
pump that drives a fixed-displace- 
ment hydraulic motor with a 
recommended maximum input 
speed of 750 rpm. Input rotation 
is counterclockwise when facing 
the input shaft. The unit is self- 
contained in a sealed 2-quart ca- 
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pacity aluminum oil reservoir with 
separate controls for speed varia- 
tion and reversing. Adjustable 
automatic-relief valve is pre-set at 
factory for 100 inch-pounds of 
torque and may be reset up to 180 


five-station, multi-spindle 
vertical machine that performs 
numerous drilling, tapping, spot- 
facing, counterboring, and cham- 
fering operations on cast-iron dis- 
tributor bases has been designed 
and built at the London, Ontario, 
Canadian plant of the Ex-Cell-O 
Corporation, Detroit, Mich. This 
machine, Fig. 1, is composed of a 
heavy-duty base on which is cen- 
trally mounted an electromechan- 
ical indexing-table carrying a five- 
station, two-compartment fixture. 
Circularly located on the base and 
adjacent to the fixture table are 
three standard hydraulic power 
units and a tapping head for hori- 
zontal and angular operations. 
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Special Five-Station Machine for Processing 
Cast-Iron Distributor Bases 


inch-pounds. Input and output 
shafts are both 5/8 inch in diam- 
eter, with standard keyway. The 
unit is 11 inches long, 7 1/2 inches 
high, and weighs 32 pounds. 

Circle Item 132 on postcard, page 233 


The vertical column of the ma- 
chine carries a multi-spindle drill 
head mounted on a hydraulically 
operated slide. The simplified 
view of the part, Fig. 2, shows in 
heavy lines the operations per- 
formed on the unit, including 
drilling, tapping, spot-facing, 
counterboring, and chamfering. 
The parts are manually loaded 
into the right-hand compartment 
of the fixture. After a complete 
revolution, during which they en- 
ter each of the four work-stations, 
the parts are unloaded and re- 
loaded into the left-hand compart- 
ment. The machine again revolves 
around the work-stations, after 


which the processing is complete. 


Fig. 1. Ex-Cell-O special five-station machine for processing automotive part 
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Fig. 2. Simplified view showing in 

heavy line the operations performed 

on cast-iron distributor base by ma- 
chine illustrated in Fig. 1 


The fixture provides for automatic 
orientation of the work-pieces. 
Production is at the rate of 150 
distributor bases per hour. 


Circle Item 133 on post card, page 233 


General Electric Speed 
Variator 


A new line of packaged adjust- 
able-spe 1 drives has been an- 
nounced by the Direct Current 
Motor and Generator Department 
of the General Electric Co., 
Schenectady, N. Y. These speed 
variators are designed to require 
only a minimum of maintenance 
attention and are available in rat- 
ings of 3 through 150 hp and in 
speed ranges of 8 to 1 and higher. 
Speed variators are intended for 
use on continuous processing 
lines, calender drives, machine 
tools, crane hoists, metal rolling 
and blooming mills, paper-proc- 
essing machinery or wherever ad- 
justable speed for fine control is 
needed. 

A G-E Amplistat regulator with 
silicon rectifiers is standard equip- 
ment on the new line. The regu- 
lator provides smooth, timed 
acceleration and deceleration to 
pre-set speeds in addition to volt- 
age regulation. The new static ex- 
citation system with silicon recti- 
fier has no moving parts and 
requires no warm-up period. 

The motor-generator set is of 
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two-unit, four-bearing design. 
G-E Tri-Clad 55 alternating-cur- 
rent motor and direct-current 
generator are connected by flexi- 
ble coupling. Standardized-power 
unit-control devices unit- 
mounted and front-connected. Re- 
cessed wiring troughs eliminate 
wiring harness and improve ac- 
cessibility. Incoming power and 
control connections are simplified 
by terminal boards. The units are 
smaller and lighter than preced- 
ing designs and can be installed 
end-to-end, and end-to-wall, or 
within six inches of back wall. 

Circle Item 134 on postcard, page 233 


Delta Hand Screw Machine 
for Economical Handling 
of Short-Run Work 


low-cost, versatile hand 
screw machine designed to pro- 
vide all the production advan- 
tages of the turret lathe without 
necessitating the higher outlay for 
often unneeded and expensive 
extra equipment has been intro- 
duced by the Rockwell Mfg. Co.'s 
Delta Power Tool Division, Pitts- 
burgh, Pa. This machine is de- 
signed primarily to cut costs on 
short-production runs of 50, 500, 
or 1000 pieces. It combines the 
time and cost-saving features of 
rapid chucking and multiple tool- 
ing with the advantages of low 
initial investment, low mainte- 
nance costs and power consump- 
tion, minimum setup and change- 
over time, and small space require- 
ments, 

The machine is said to be ideal 
for repetitive manufacturing of a 
wide variety of parts ranging from 
simple pieces such as washers and 
shafts to intricate parts used in 
the electronics and aircraft indus- 
tries or any operation involving 
the production of a limited num- 
ber of precision parts. Through 
the use of tooling such as form 
and cut-off tools; die-heads; box- 
turners; drills and taps; and 
knurling, threading and_ boring 
tools, as many as fifty parts can 
be machined in the time it would 
take to produce one part on an 
engine lathe with conventional 
equipment. 

The new machine has a bed tur- 
ret with six stations for up to six 


Front view of General Electric speed variator showing doors open 
and ventilating panel removed 


operations. The turret is moved 
quickly from one operation to the 
next with a simple turn of the 
pilot wheel, and the work-piece 
is chucked in a fraction of a 


Delta hand screw machine introduced by Rockwell Mfg. Co. 


second by a touch on a conveni- 
ently located lever. An important 
advantage also claimed for the 


* new machine is a unique pilot- 


wheel feed which is the outstand- 
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ing feature of a completely new 
double-toolpost cross-slide. This 
feature combines a_rapid-slide 
movement with a full 8-inch 
travel which greatly increases the 
work capacity. 

Universal tool positioning is 
made possible by an exclusive 
new feature. T-slots in the tool- 
post pad and slide make possible 
transverse and longitudinal ad- 
justment without disturbing the 
saddle on the bed. The hardened 
steel toolposts have left and right 
tool positions,  sliding-wedge 
height adjustment that eliminates 
the need for shimming, and ad- 
justable tool-kit stops designed so 
that either angular or straight tool 
settings can be maintained when 
a tool bit is sharpened or replaced. 
Circle Item 135 on postcard, page 233 


“Ground-from-the-Solid”’ 
Drills 


Three new taper length drill 
sets—which include length drills in 
fractional, wire, and letter sizes 
packaged in convenient folding 
metal index cases—are now being 
offered as standard stock items by 
the Ace Drill Corporation, Adrian, 
Mich. The No. 29 Halfpak frac- 
tional-size set consists of 29 taper- 
length drills ranging in diameter 
from 1/16 inch through 1/2 inch 
by increments of 1/16 inch. The 
No. 60 Wirepak set contains wire- 
size taper-length drills from 1 
through 60 inclusive, while letter 
sizes A through Z are included in 
the No. 26 Letterpak set. 

All drills in these sets are made 
of selected high-speed steel which 


Ace Ground-from-the-Solid drills 
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has been heat-treated in a continu- 
ous furnace to give extra tough, 
uniformly hardened mill-length 
bars. The drills are manufactured 
by the “Ground-from-the-Solid” 
process originated by the manu- 
facturer to give them sharper, 
keener cutting edges and longer 
life. 

Circle Item 136 on postcard, page 233 


Errington Universal-Joint 
Drilling Head 


A multi-spindle universal-joint 
drilling head is announced by 
Errington Mechanical Laboratory, 
Inc., Staten Island, N. Y. This 
drilling head is available with 
spindles having up to No. 3 Morse 


Multiple-spindle drilling head made 
by Errington Mechanical Labora- 
tory, Inc. 


taper sockets. It has a maximum 
drilling pattern of 14 inches with- 
out extension spindles and is 
available with up to twelve spin- 
dles. Heads with a greater num- 
ber of spindles and larger diam- 
eter capacities are available on 
special order. The case, cover, 
frame, and locator arm castings 
are made of aluminum. All spin- 
dles have integral machined gears 
and are hardened and ground. 
The drive-gear has heavy-duty 
grooved ball thrust bearings top 
and bottom of gear and heavy- 
duty roller bearings top and bot- 
tom. All drill spindles have double 
needle bearings in locator arm 
and heavy-duty grooved ball 
thrust bearings. Spindles in head 
have Johnson bronze bearings. 
Circle Item 137 on postcard, page 233 


Calibore precision cutting-tool unit 


Calibore Precision 
Cutting-Tool Units 


The Beaver Tool and Engineer- 
ing Corp., Gaylord, Mich., has an- 
nounced a line of precision cut- 
ting-tool units called Calibore 
and designed for a wide range of 
precision boring, turning, and 
other metal-cutting operations. 
These units are easily adapted to 
multiple or cluster bar installa- 
tions for machining several re- 
lated surfaces at the same time. 
They are available in twenty-six 
sizes for boring holes from 3/4 
inch in diameter upward. The 
units are made for 53-degree 
angle or 90-degree perpendicular 
mounting in boring bars and have 
an extremely fine increment of ad- 
justment. There is direct reading 
to 0.0005 inch on bore diameters 
with each graduation of the Cali- 
bore mounting dial. The rigidity 
and support of the tool carrier in 
all positions is accomplished by 
the telescoping action of the dif- 
ferential adjusting sleeve. Carbide 
tool-carrier tips for cutting steel 
or carbide for cutting cast iron 
and non-ferrous materials, as well 
as high-speed tool carriers, are 
available. 

Circle Item 138 on postcard, page 233 


Two-Spindle Nut-Setter 


A two-spindle nut-setter which 
feeds and runs down wing-nuts 
automatically, utilizing air-driven 
nut-setters with nut-tension con- 
trol, has been designed and built 
by the Thor Power Tool Co., Chi- 
cago, Ill. This tool is designed to 
fasten together two parts at the 
rate of 1200 assemblies an hour. 
Nut tightness and screwdriver 
torque are controlled by a Thor 
air regulator. 

Circle Item 139 on postcard, page 233 
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Magnetic Chuck of Low 
Height Design 


Electromagnetic chuck only 2 7/8 
inches high announced by Han- 
chett Magna-Lock Corporation, 
Big Rapids, Mich. This new 
chuck, designated Model CL, has 
maximum working height under 
the grinding wheel. It is available 
in seven sizes, ranging from 5 by 
10 inches up to 10 by 16 inches. 
The chuck has a fine pole lami- 
nated top, is of steel welded preci- 
sion construction, and is moisture- 
and shock-proof. Holding power is 
uniformly distributed to the ex- 
treme edges of the faceplate. This 
chuck is furnished complete with 
rectifier and built-in switch. 

Circle Item 140 on postcard, page 233 


Wheel Dresser for 
Cylindrical Grinder 


Hydraulic contour wheel dresser 
Model 86, available from Hoglund 
Engineering & Mfg. Co., Berkeley 
Heights, N. J., for use on cylindri- 
cal grinders. The dressing dia- 
monds are optically set in the mi- 
croscope fixture so that no dresser 
adjustments are necessary when 
changing diamonds. This dresser 
will handle profile widths up to 6 


inches and depths up to 3 1/2 
inches. It is hydraulically actu- 
ated and can be tied directly into 
the grinding cycle for fully auto- 
matic operation. Where applica- 
ble, uniform peripheral diamond 
dressing speed is possible. 

Circle Item 141 on postcard, page 233 


Ross Silver Model Valve 


Silver model valve, designed to 
comply with JIC standards, intro- 
duced by Ross Operating Valve 
Co., Detroit, Mich. This valve 
brings to six the number of Sky- 
line pilot heads which can be 
mounted interchangeably on the 


seven Ross Skyline valve bodies. 
Tests indicate that this spool sole- 
noid pilot valve has a long life of 
25,000,000 cycles. The Ross Sky- 
line valve bodies, providing mod- 
ular construction for flexibility in 
applications, include: straight 
way, normally open and _nor- 
mally closed; three-way open and 
closed (all in the in-line series); 
and three-way, normally open and 
normally closed; and four-way (all 
in the base-mounted series). 


Circle Item 142 on postcard, page 233 


Vibratory Feeder Unit 


New size vibratory feeder unit 
recently added to the regular line 
of small parts feeding equipment 
made by Vibratory Feeder Co., 
Erie, Pa. This new base type unit, 
built and powered specifically to 
handle 24-inch bowls, incorporates 
the three-spring suspension prin- 
ciple. The springs are arranged in 
a near vertical position for greater 
balance and increased steady flow. 
The demand for bowls from 18 to 
30 inches in diameter motivated 
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development of this base model, 
identified as No. 20. Feeder bowls 
of a new design are also available 
for this vibrator. The base unit is 
20 inches in diameter, 13 1/4 
inches high, and is available for 
counter-clockwise as well as clock- 
wise movement. 
Circle Item 143 on postcard, page 233 


Fenway Portable Nibbler 


Improved Model HN _ portable 
nibbler produced by Fenway Ma- 
chine Co., Willow Grove, Pa. De- 
sign features incorporated in this 
portable nibbler make it suitable 
for cutting titanium, stainless 
steel, and all types of non-ferrous 
metals, without distortion on 
either side of the cut and leaving 
the edge ready for fabricating. 
The tool cuts up to 55 inches per 
minute, with a minimum radius of 
6 inches. For a shorter 3-inch ra- 
dius, a special die-holder is avail- 
able for use on 12-gage stainless 
and lighter metal. The tool, 
weighing 13 pounds, and meas- 
uring only 13 inches in length, 
operates on alternating or direct 
115-volt, 60-cycle current. 

Circle Item 144 on postcard, page 233 
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Brown & Sharpe 
UNIVERSAL GRINDERS 


with ELECTRALIGN — and many other 
exclusive operating advantages — are setting 
cost-reduction records in toolroom and prototype 
operations and for many production grinding jobs. 
Four machine sizes. Write for details. 


® Completely Universal Wheel Spindle Head on Turret 
for maximum rigidity, extra capacity, extended work range. 


® Set-Diamond Wheel-Truing Attachment for Internal Grinding 
automatically re-establishes size after each truing. 


© Power and Hand Cross Feed in Both Directions 
for internal and external grinding to a common, positive stop. 


® Power Cross Feed Continuous to Finish Diameter Setting 


Brings feed up to direct contact with positive stop by power, for 
accurate sizing. Eliminates need for finish sizing by hand feed. 
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Set-diamond internal wheel-truing attachment requires only 
one set-up at start of job. Stays on machine. Swings out of 
way during grinding—swings back for subsequent dressings. 


ee Takes over MORE 
~ELECTRALIGN 
| 


of the operator’s task... 


saves 60% or more in set-up time 


“How much time does it save the operator?” That’s the true test 
of the ELECTRALIGN or any comparable device. 


ELECTRALIGN is the original electronic aligning device for grind- 
ing machine swivel tables. It has a 10-year record of proved 
savings of 60% or more, for all types of cylindrical and taper 
grinding, on work to limits of 10ths or less. 


For comparable savings, you need all the features you can get 
only in ELECTRALIGN . . . the exclusive single-setting alignment 
and other advantages that fully relieve the operator of the need 
for calculations and repeated adjustments. 


Why settle for less? Get the full story of ELECTRALIGN grinding 
and see why it’s the time-proved standard for speed, simplicity, 
and precision. Brown & Sharpe Mfg. Co., Providence 1, R. I. 


Only ELECTRALIGN permits instant 
ALIGNMENT with a SINGLE SETTING 


PROVIDES INSTANT ALIGNMENT to 0.0001” or less after only one preliminary 
grind... without calculations. Operator sets dial to working length of piece 
and adjusts pointer to show taper error. He then swivels table until pointer 
reads zero, and grinds to finish — with practically full tolerance for sizing. 
AUTOMATICALLY COMBINES AND AMPLIFIES the electrical signals from the 
measuring elements at both ends to give one easily-read meter deflection 
proportioned to the angular movement of the swivel table only. Operator is 
relieved of need to compensate for deviation at each end individually. 


A DEPENDABLE “WATCHDOG” that indicates any change in original alignment 
requiring readjustment. Alignment can be instantly restored. 

AMPLIFIER SERVES DOUBLE DUTY. Can also be used with Electralign Com- 
parator Selector (base) to permit electronic caliper measurements to 


0.00001”, without removing work from machine. Converts from alignment 
to gaging simply by turning the Selector switch. 


The home of PRECISION CENTER 


Brown Sharpe 


MILLING, GRINDING, AND SCREW MACHINES ¢ CUTTERS 
MACHINE TOOL ACCESSORIES © PRECISION TOOLS © PUMPS 


For more information fill in page number on Inquiry Card, on page 233 
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Multiple Milling Fixture 


Air-operated, hydraulic multiple 
milling fixture recently developed 
by Multi Engineering Co., Stone 
Park, Ill. With this fixture as many 
as eight parts can be milled at one 
time. Split bushing type collets 
accommodate round, hex, square, 
or irregular shapes. Self-equaliz- 
ing jaw inserts automatically com- 
pensate for variations in diameters 
of the work-pieces. Thus, equal 
pressure is applied on each collet, 
providing solid lock-up on each 
part, regardless of its diameter. 
Diameters can vary plus or minus 
0.010 inch in any size from 1 inch 
down to 1/16 inch. The changing 
of all eight collets from one job to 
another takes less than five min- 
utes. Using an air-line pressure of 
100 psi the booster delivers a total 
holding force of up to 8400 lbs., 
equally distributed over the eight 
stations. Adjustable stops provide 
accurate control over depth of cut. 
Circle Item 145 on postcard, page 233 


Bearings that Require 
No Lubrication 


Bearings of a new dry bearing 
material developed for applica- 
tions where lubrication is a prob- 
lem by the Crane Packing Co., 
Morton Grove, Ill. This composite 
material, known as Chemloy, is 
especially recommended for both 
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sliding and rotating dry bearing 


services at temperatures up to 50t 
degrees F. The properties of thi: 
material make it especially wel! 
adapted for use with solvents. 
such as acetone, as well as prac- 
tically all types of corrosives. It 
is also excellent for applications 
subject to impact, and particularly 
in mechanical linkage assem- 
blies where constant vertical and 
horizontal impact occurs. Chem- 
loy has a static or kinetic coeffi- 
cient of friction against polished 
steel of only 0.04 and will with- 
stand speeds up to 1000 feet per 
minute and loads to 100 psi. 

Circle Item 146 on postcard, page 233 


Leitz Internal 
Comparator Gage 


Leitz internal “Tolerator” gage 
placed on the market by Opto- 
Metric Tools, Inc., New York City. 
To obtain a true inside diameter 
measurement, the straight-line 2- 
point contact method is employed. 
One measuring jaw is fixed in 
position and serves for locating 
the work. The other jaw is a 1 to 1 
ratio bellcrank lever, which is con- 
nected to the gaging head. The 
table on which the work is staged 
floats on balls and thus becomes 
self-locating. For determining 
straightness of bore, taper, or 
bellmouth, the table can be 
moved vertically by rack and 
pinion. The gaging head is the 


(This section continued on page 238) 


PRATT & WHITNEY 


NUMERICAL CONTROL 
APPLICATIONS 


ELECTROLIMIT JIG BORER 


uipped with Numerical Control, the 

7” Pew No. 2E Jig Borer is equally 
suitable for toolroom and precision 
production applications. Settings 
accurate to .0001” are made automatically 
from data supplied by a punched tape or 
an operator’s keyboard. 


VERTICAL PRECISION HOLE GRINDER 


Table and carriage are similar in design to 
the No. 2E Jig Borer and the same 
ultra-precision Electrolimit Measuring 
System is employed. Column, however, is 
equipped with interchangeable, turbine- 
driven grinding heads for spindle 

speeds to 100,000 rpm. 


PRECISION ROTARY TABLES 


These Pratt & Whitney Rotary Tables 
are the ultimate in precision and 
convenience for circular spacing, 

graduating and angular positioning. 
Settings accurate to 5 seconds of 

arc (2 seconds for repetitive settings) 
are made automatically from data 
supplied by punched tape or 
operator’s keyboard. 


PRATT & WHITNEY 


a 
| 


TO “TENTHS” IN SECONDS 


...and no mistakes ! 


WITH NEW PRATT & WHITNEY 


Operating under Numerical Control, this P&W Pre- 
cision Hole Grinder is positioned and re-positioned — 
accurate to .0001” — in an average of only 14 seconds! 
And since settings are controlled by a punched tape, 
the chance of work spoilage through operator error in 
reading blueprint data or setting dials is eliminated. 
The operator is free to concentrate his attention on 
work quality. 


Applied to Pratt & Whitney Jig Borers, Precision 
Hole Grinders, Rotary Tables and special machines, 
Numerical Control not only speeds up toolroom 
operations, but also makes the high precision of these 
machines available for efficient short- or long-run 


NUMERICAL CONTROL 


production work. In this type work, time savings up 
to 40% over manual operation are realized. Compare 
the performance of your present manually-con- 
trolled machines with the new standards of speed, 
accuracy and economy being established by numer- 
ically-controlled P&W equipment. If they don’t 
measure up, you are missing important opportuni- 
ties for improved work quality, larger savings and 
greater profits. 


Write now for complete information. 
Pratt & Whitney Company, Incorporated, 
12 Charter Oak Boulevard, West Hartford, Conn. 


JIG BORERS .. . ROTARY TABLES... KELLER MACHINES ... LATHES... VERTICAL SHAPERS... CUTTER AND RADIUS GRINDERS 
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RUSSELL, 


BURDSALL & WARD BOLT AND NUT COMPANY 


Technical-ities 
By John S. Davey 


Fastener coatings 


Salt spray testing of various 
metallic coatings used on fas- 
teners doesn’t always give a 
true picture. In actual serv- 
ice, accelerated test results 
are not always borne out. 

Reason: The tests favor the 
coatings which can endure 
continuous moisture and salt 
atmospheres, whereas some do 
better under the normal in- 
termittent dry and wet con- 
ditions of weathering. 

Experience has developed a 
“scale” of suitability of vari- 
ous coatings for fastener pro- 
tection. 


FOR RUST PROTECTION 


Hot galvanizing offers great- 
est endurance under most con- 
ditions. It falls short on high- 
ly stressed fasteners. 

Electrodeposited zinc is 
next most practical — provid- 
ing good appearance, con- 
trolled tolerance at threads, 
and ability to take high bolt 
tensions. 

Cadmium plate stands out 
where salt atmospheres pre- 


No value analysis of product com- 
ponents is really complete without 
exploring what cold heading ma- 
chines can do to cut costs. Some 
examples: 


A. ELIMINATE EXTRA OPERATIONS. 
Leveling screw, formerly made by 
riveting flat disc to set screw, now 
emerges as a stronger, single piece 
from a cold header. 


B. ONE PIECE BETTER THAN TWO. Cold 
headed hose clamp screw has inte- 
gral flange which, after head is slot- 
ted, is forced up to form screw- 
driver shield. Before, piece was in 
two parts .. . with screw made on 
screw machine, and the shield a 
stamping fitted around head during 
assembly. 


C. FASTER THAN FORGING. Shifter 
lever is bent into double “L” auto- 
matically in bolt header . . . replac- 


Cold heading creates 
quality parts the low cost way 


ing 2-stage forging operation. The 
header does it at high speed from 
continuous rod. 


D. METAL FLOWS TO SHAPE—NO 
WASTE. No longer cut on screw ma- 
chine, insert screw for plastic parts 
costs 40% less. Cold header uses 
just the amount of metal required. 
The threading and knurling, too, are 
done automatically at high speed. 
Metal forced to cold flow into 
shape results not only in savings but 
also in stronger parts. With uncut 
flow lines, the piece is better able to 
withstand stress concentrations. 
For an expert opinion on parts 
you now use, check with Russell, 
Burdsall & Ward Bolt and Nut Com- 
pany, Port Chester, New York. 


Plants at: Port Chester, N. Y¥.; Coraopolis, Pa.; 
Rock Falls, lll.; Los Angeles, Calif. Additional 
sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 


dominate, Not suitable for 
contact with edibles, it is 
ruled out for many appliances. 

For general applications, 
the rust prevention of black 
oxide coatings proves satis- 
factory. Phosphate coatings, 
too, offer some degree of pro- 
tection, but not under severe 
conditions. 

Chromium, plated over cop- 
per, should be considered more 
for its appearance on fasten- 
ers rather than protection. 
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12-point fasteners cut wrench clearance space 


Double hex RB&W bolts and nuts measure smaller across 
their points than single hex fasteners. Used with an exter- 
nal socket wrench, they permit optimum driving torque to 


be applied. 


Thus, while permitting design of more compact assem- 
blies, these fasteners also assure proper preloading for 


stronger connections, 


Available with plain flange, or SPIN-LOCK design which 
incorporates teeth that embed upon tightening and re- 
sist loosening under vibration or temperature changes. 


For more information fill in page number on Inquiry Card, on page 233 
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PRODUCT INFORMATION — SERVICE 


Use postage-free Business Reply Cards for further information 
On New Catalogues described in this issue of MACHINERY 
On New Shop Equipment described in the editorial pages 
On products shown in the advertisements 


taining listings and prices of the com- INDUSTRIAL FASTENERS — Standard 

NEW CAT ALOGUES plete line of the company’s tools, includ- Pressed Steel Co., Jenkintown, Pa. 4- 
ing seven new tools and attachments. page bulletin reviewing the complete line 

These consist of an off-center drilling at- ot SPS industrial fasteners, including 
tachment; holder, cross-slide knurling Umbrako socket screw products, Flexloc 
tool, and tool-slide knurling tool for self-locking nuts, Sel-Lok spring pins, 


multi-spindle automatics; a combination and Hallowell steel collars, The pamphlet 
INDUSTRIAL TRUCKS—!Industrial Truck swing tool; and a swing tool attachment gives range of sizes, materials, finish 


Association, Washington, D. C. 96-page and a knurling a and other specifications for socket head 
publication entitled ‘The Handbook of tools. ... . cap- and set-screws, shoulder screws, 
Powered Industrial Trucks,’ resulting 
from nearly three years’ efforts. The pub- 
lication has been designed to answer the 
needs of purchasing, operating, produc- 
tion, maintenance, and material-han- 
dling personnel in all industries. It con- FIRST CLASS 
tains case studies showing specific Permit No. 53 
industrial-truck applications, as well as 

nearly 200 illustrations of various truck (See. 34.9, P.L. & R.) 
types, attachments, containers, and load- New York, N. Y. 
carrying devices, In addition numerous 
engineering tables, graphs, and charts are 
used to present practical truck-operating 
data 1 


CUTTER AND itil a & B U S | N E S > R E Pp L Y . A R D 


Sharpe Mfg. Co., Providence, R. |. 96- No Postage Stamp Necessary if Mailed in the United States 
page illustrated catalogue 37C, covering 


the company’s entire line of metal-cut- POSTAGE WILL BE PAID BY— 
ting tools, as well as arbors, adapters, 

collets, vises, index-plates, work-driving 

dogs, taper mandrels, expansion bushings, MACHIN ERY 

and spring chucks. Shown for the first 

time is a line of ball end-mills, both 

double-end and extended lengths; and an 93 WORTH STREET 
additional line of shell end-mill arbors. 

The selection of two-, three-, and four-lir 

end-mills and of side-milling and corner- NEW YORK 13, N.Y. 
rounding cutters has been greatly ex- 

panded. 2 


READERS’ SERVICE DEPT. 
HARD-FACING ALLOYS—Haynes Stel- 


lite Co., Division of Union Carbide Cor- 
poration, New York City. 8-page bulletin 
entitled ‘‘Haynes Hard-Facing Alloys— 
Bare Rods, Powder, Crushed Particles,’’ 
describing chemical composition, some FIRST CLASS 
properties, and ap- Permit No. 53 
plication procedures for eleven Haynes “ 

alloys. These include four iron-base al- (See. 34.9, P.L. & R.) 
loys, three cobalt-base alloys, Haystellite New York, N. Y. 
cast tungsten-carbide, and three nickel- 
base alloys. 


ADHESIVE BONDING MACHINES— 

Modern Industrial Engineering Co., De- 

troit, Mich. 6-page bulletin CB-1, de- B U S I N E . S R E Pp LY c A R D 
scribing the company’s line of new No Postage Stamp Necessary if Mailed in the United States 
machines (from two-station stationary 
models to thirty-station rotary models) 


for assembling parts of various materials POSTAGE WILL BE PAID BY— 
by adhesive bonding. The machines fea- 


ture positive control Il bond fac- 
tors, Custom-ttlored fatures odapt ther MACHINERY 
to a wide range of applications. ..... a 
PRECISION TOOLS—R ond L Tools, Inc, 93 WORTH STREET 
Philadelphia, Pa. 32-page catalogue con- 
NEW YORK 13, N.Y. 


READERS’ SERVICE DEPT. 
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both regular height and thin self-locking 
nuts, clinch nuts, dowel pins, spring pins, 
and collars. Included are microsize fas- 
teners—cap- and set-screws, lock-nuts, 
and clinch nuts. 


FOREIGN LIAISON—Kurt Orban Co., 
Inc., Jersey City, N. J. 14-page booklet 
digesting the broad scope of the com- 
pany’s operations and telling how its ap- 
proach to importing not only opens up 
wide sources of supply to American and 
Canadian industry but eliminates many 
problems that may have caused domestic 
companies to hesitate to use imported 


PICKING TAPS—Detroit Tap & Tool Co., 
Warren, Mich. 20-page booklet entitled 
“What Do You Mean ‘Specific’ Taps?” 
telling how to get long tap life and better 
performance with tapping different ma- 
teriols such as tough steels, cast iron, 
aluminum, zinc, brass, and plastics. The 
booklet is illustrated with typical appli- 
cations for each material. ......... 8 
GRINDING—Carborundum Company, Ni- 
agoro Falls, N. Y. 24-page brochure en- 


titled “Tool Room Grinding of Alloy, 
High-Speed, and Die Steels,"’ designed to 
be a single source book on grinding for 
toolroom men. Covering twenty-two areas 
in the field, it includes quick reference 
charts on grinding recommendations and 
grindability of steels in the toolroom. 


SPRING PIN APPLICATIONS—Standord 
Pressed Steel Co., Jenkintown, Pa. 4- 
page folder describing applications for 
Sel-Lok spring pins in a wide variety of 
product assemblies. The spring pins— 
slotted, tubular pins that lock by spring 
action when driven into standard com- 
mercial holes—eliminate the need for 
tapping, reaming, peening, and milling 
operations, They can be quickly installed 
and removed, and can be used again and 
again without impairing its holding 
power. Information on machines, mate- 
rials, finish, hardness, strength, and 
other specifications is included in tables 
and drawings. ... 1 


DISTRIBUTION SYSTEM—Bijur Lubri- 
cating Corporation, Rochelle Park, N. J. 
12-page bulletin describing the company’s 
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lubricator pumps and Meter-Units for the 
distribution and metering of oil films. 
The pump feeds o definite volume of oil 
into the distribution system where Meter- 
Units apportion the oil feed to the indi- 
viduol Bearings. 11 
PRECISION INSTRUMENT PARTS—PIC 
Design Corporation, subsidiary of Benrus 
Co., Inc., East Rockaway, N. Y. 64-page 
supplementary catalogue 13 to be used 
with main catalogue, containing the latest 
PIC development in 24-, 32-, 80-, and 
200-pitch gears, precision 2C gears with 
PIC True Blue gear tapes and other pre- 
cision instrument parts and compo- 


STAINLESS FASTENERS—Alimeta! Screw 
Products Co., Inc., Garden City, N. Y 
52-page stainless fastener stock list and 
data book including illustrations, thread 
and design specifications, and availabil- 
ity in a variety of corrosion-resistant 
metals of forty basic fastening devices. 
Engineering data relating to composition, 
properties, and applications are re- 


TUMBLING ABRASIVE—Simonds Abro- 
sive Co., Philadelphia, Pa. 4-page cata- 
logue Form ESA-236, describing Borolon 
tumbling abrasive for barrel finishing. 
This material is aluminum-oxide abrasive 
in chips and screen grain sizes for a wide 
range of use. New size standards for 
chips are also described. ..........14 


COLD FRICTION SAW—United Engi- 
neering & Foundry Co., Wilmington, Del. 
4-page bulletin featuring the company’s 
cold friction saw designed and built for 
production friction cutting. This tool 
comes in four different sizes—heavy 
weight, hydraulic transverse, efficient 
blade design, and high-pressure cool- 
ant. 15 


SERVICE MANUAL—Standard Gage Co., 
Inc., Poughkeepsie, N. Y. 28-page bulle- 
tin entitled “Dial Indicator Service Man- 
ual and Parts List,’’ aiming at those users 
of dial indicators who prefer to do their 
own servicing. Included are exploded 
views to enable correct identification 


CARBIDE TECHNICAL MANUAL—Firth 
Sterling, Inc., Pittsburgh, Pa. 20-page 
booklet describing the manufacture and 
physical properties of tungsten-carbide, 
Firthite grade selection and application, 
the use of single-point tools, and recom- 
mended Firthite cutting speeds. ....17 


ROTARY SYNCHRONIZING SWITCH— 
E. W. Bliss Co., Canton, Ohio, 4-page 
bulletin 33-A, describing a precise me- 
chanical limiting switch which controls 
the stopping, starting, interlocking, time 
motion, sequence, and recycling of ma- 
chine tools, as well as mechanical press 
auxiliary equipment. ............. 18 


NUMERICAL CONTROL OF PRODUC.- 
TION PARTS—New Method Steel 
Stamps, Inc., Detroit, Mich. 2-page sheet 
SM57, describing numerical control of 
production parts in automated produc- 
tion-assembly lines through the use of an 
automatic marking machine, ...... 
FILES—Heller Tool Co., subsidiary of 
Simonds Saw & Steel Co., Newcomers- 
town, Ohio. 16-page bulletin describing 
the company’s wavy-teeth files and how 
to choose a file. This is a complete file 
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reference booklet, including a file dic- 
tionary and recommended uses. ..... 20 


MECHANICAL RUBBER—Henry Engi- 
neering Co., Moline, Ill. 24-page booklet 
describing bonding of molded, mechani- 
cal rubber to metal (including alumi- 
mum), compounding of rubber for ta:lor- 
made jobs, and uses of metals when 
cushioned with rubber where metal on 
metal cannot be used. ..........-. 
POP RIVETS—United Shoe Machinery 
Corporation, West Medway, Mass. 4- 
page folder covering selection and use 
data on the company’s Pop rivets. Dis- 
cussions of costs, clinching properties and 
range of grip, domed head, and counter- 
sunk head rivets are included. ...... 22 


INDUSTRIAL MOTION PICTURES — 
United States Stee! Corporation, Pitts- 
burgh, Pa. Catalogue describing educa- 
tional and entertaining motion pictures. 
This new edition of the catalogue in- 
cludes listings of seven new films, sev- 
eral of the older ones having been 


CASTING PRODUCTION—General Elec- 
tric Co., Schenectady, N. Y. Publication 
GIZ-795, describing mass-production 
techniques and advantages of the Per- 
mold process of producing quality-engi- 
neered, controlled Brinell range, high- 
tensile strength castings. .......... 24 


AUTOMATIC CUTTING-OFF MA- 
CHINES—Modern Machine Tool Co., 
Jackson, Mich. 4-page folder describing 
the company’s cutting-off machines and 
automatic loaders, as well as hot spin- 
ning machines and the safety drill — 


ELECTRIC BRAKES AND CLUTCHES— 
Warner Electric Brake Clutch Co., Beloit, 
Wis. Catalogue WEB 6992, giving 
facts about electric brakes, clutches, and 
controls for miniature mechanisms or 
high-torque machine drives. ....... 26 


NON-FERROUS METALS — American 
Brass Co., Waterbury, Conn. 60-page 
copper and brass warehouse stock list, 
including all items and sizes carried in 
stock for immediate shipment from the 
company’s warehouses, ........... 27 


SPEED COLLET CHUCKS — Hardinge 
Brothers, Inc., Elmira, N. Y. 12-page bul- 
letin 8B, describing the company’s speed 
collet chucks, including recommended 
uses, and al! types of toolroom lathes, 
engine lathes, and grinders. ....... 28 
CLOSE CENTER DRILLING—ConRay 
Corporation, Dayton, Ohio. Leaflet DH- 
957, describing the company’s close- 
center drill head and automatic index- 
table for producing any combination of 
patterns of holes on a close center with 
high accuracy. 


SPEED REDUCERS—Cone-Drive Gears, 
Division Michigan Tool Co., Detroit, 
Mich. 20-page catalogue CD-230, cov- 
ering 160 standard styles and sizes of 


double-reduction speed reducers in ratios 
ranging from 75:1 to 4900:1. ......30 


CLUTCH CONVERSION—wMinster Ma- 
chine Co., Minster, Ohio. 16-page folder 
CC57, discussing the features of the 
company’s air-friction clutch and brake 
for reconditioning and modernizing ex- 
isting mechanical presses. ......... 31 


INDUSTRIAL MACHINERY—Lake Erie 
Machinery Corporation, Buffalo, N. Y. 
16-page bulletin 157, describing the 
company’s facilities, both engineering 
and production, for the manufacture 
of special industrial machinery. ..... 32 


MACHINE TOOLS—Jones & Lamson 
Machine Co., Springfield, Vt. 22-page 
general catalogue 57,, Form 5713, in- 
cluding information about the company’s 
complete line of products. ...... 


MOTOR CONTROL—Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. 8-page bulletin 
14B8507, covering the company’s front- 
access, high-voltage starters Type (H) for 
2300- to 5000-volt motors. ....... 34 


DRILLING MACHINES — Buffalo Forge 
Co., Buffalo, N. Y 8-page bulletin 4024, 
describing the company’s new series No. 
15 drills. Major improvements are dis- 
cussed, and there is a complete list of 
available models. 35 


QUICK-CHANGE TOOLS—Beover Too! 
& Engineering Corporation, Gaylord, 
Mich. 58-page booklet describing the 
company’s quick-change tools, acces- 
sories, applications, and engineering in- 
formation. 


MILLING CUTTERS—Goddord & God- 
dard Co, Detroit, Mich. 32-page publi- 
cation describing in detail the company’s 
solid, high-speed steel milling cutters. 37 
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SPECIALIZED TOOLS — Walton 
Hartford, Conn, Catalogue folder Form 
1255, describing the company’s tap ex- 
tractors, and other guaranteed specialized 
tools. 


Co., 


VERTICAL MILLING MACHINE—Famco 
Machine Co., Kenosha, Wis. 12-page 
catalogue illustrating and describing the 
company’s !- and 1-hp vertical mills. 39 


DIES—Firth Sterling Inc., Pittsburgh, Pa. 
12-page catalogue FDM-57, covering the 
company’s Firthaloy dies and machinery 
and Diecarb perforators. 


HYDRAULIC PRESSES AND EYE BEND- 
ER—Williams-White & Co., Moline, III. 
8-page bulletin Form 76, describing the 


company's line of hydraulic presses. Also, 
2-page catalogue Form 75, with specifi- 
cations of the mechanical eye-bender. 


ELECTRIC DRILLS—Thor Power Tool 
Co., Chicago, Ill. 4-page folder JE-2263, 
featuring the company’s _ reversible, 
heavy-duty, electric drills. Included are 
specifications of and electric- 
drill series, screwdriver-nutsetters, and 
impact wrenches. 


ALLOYS—Wellman Bronze & Aluminum 
Co., Cleveland, Ohio. 22-page catalogue 
No. 57, listing the physical properties 
and conforming specifications for mag- 
nesium and aluminum alloys. Listings in- 
clude alloys for sand castings, perma- 


nent-mold and rare-earth alloys. ... .43 
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DIE SET CATALOGUE—Die Supply Di- 
vision, E. W. Bliss Co., Cleveland, Ohio. 
8-page catalogue 70-A, Section 3, de- 
scribing precis.on guide pins, shoulder 
guide pins and bushings, and cam guide 
pins and bushings, including specifica- 
tions and list price for each. ..... .44 


HAND SCREW MACHINE—Delta Power 
Tool Division, Rockwell Mfg. Co., Pitts- 
burgh, Pa. Folder AD-1101, describing 
the company’s hand screw machine de- 
signed for repetitive manufacturing of a 
wide variety of parts. ..... 45 


OPTICAL PICKUP ATTACHMENT— 
Wales-Strippit Co., a unit of Houdaille 
Industries, Inc., Akron, N. Y. 2-page 
catalogue, describing the Dup!-O-Scope 
for punching templates direct from draw- 
ing or printed master circuits 


MICROMETER—Brown & Sharpe Mfg. 
Co., Providence, R. |. 4-page bulletin 
M-54, describing the company’s self- 
aligning, internal, three-point micrometer 
for measuring bores and holes. 4 


QUICK-CHANGE HOLDERS—Falcon Tool 
Co., Detroit, Mich. 72-page catalogue 
giving complete information on Kwiklok 
quick-change holders with Taper Inter- 
changeable drive. . 


TAPS, DIES, AND GAGES — Winter 
Brothers, Inc., Rochester, Mich, 64-page 
catalogue No. 24, listing the company’s 
complete line of taps, dies, and orons. 


TO: MACHINERY, 93 Worth Street, New York 13, N. Y. 


Please enter my subscription for the period indicated below, and send me 
my free copy of MACHINERY’s DATA BINDER. 


[1] ONE YEAR @ $4.00 (C TWO YEARS @ $7.00 (1 THREE YEARS @ $8.00 
(Deduct 5% from these prices if you send payment with your order) 


Chief product manufactured at this plant: 
Approximate number of employes (check one): 
UNDER 50 51-100 101-500 501-1000 OVER 1000 | 
M12/57 | 


MACHINERY ? 


By having your own copy you can 
clip and file articles, Reference Sec- 
tions, and Data Sheets for your 
own use... take plenty of time 
to read the important material in 


each issue. 
USE THIS HANDY 


“i ORDER FORM 


Just fill in and mail this postcard 
today, and we'll start your sub- 
scription at once. IN ADDITION, WE 
SHALL SEND YOU —FREE—A 
LOOSE-LEAF BINDER CONTAINING 
148 PAGES OF DATA SHEETS ... 
A BINDER THAT GROWS IN USE- 
FULNESS EACH MONTH AS YOU 
ADD NEW MATERIAL. (This offer 
good only in United States and 
Canada.) 


Send in the card today. 
We'll bill you later. 


Are You Reading Your Own Copy o 

| 

| 

WE WOULD APPRECIATE THE INFORMATION BELOW FOR STATISTICAL CIRCULATION AUDITS 


Y/ 


Top 
ina Balancing Act! 


To assure true spindle balance, close 
running accuracy, and vibrationless 
performance, Royal Master mounts 
the massive, heat-treated alloy work 
wheel spindle of its TG-12 center- 
less grinder on four Fafnir Super 
Precision Ball Bearings. The spindle 
assembly itself is mounted directly 
into the normalized, stress-relieved, 
close-grained grey iron head stock. 
Besides providing proper balance 
and smooth spindle operation, the 
Fafnir Preloaded Super Precision Ball 
Bearings used in the TG-12 eliminate 
spindle warm-up time—an important 
feature where the machine is used in- 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE 


For more information fill in page number on Inquiry Card, on page 233 


termittently. Moreover, relubrication 
of the bearings is never required. 
They are lubricated for life when the 
machine is assembled. 

This Royal Master bearing applica- 
tion is a typical example of the Fafnir 
“attitude and aptitude”’—a way of 
looking at bearing requirements from 
the designer’s point of view and com- 
ing up with the right bearing to fit 
the need. Perhaps the Fafnir ap- 
proach can be of help to you in find- 
ing more economical and satisfactory 
answers to bearing problems. Write 
The Fafnir Bearing Company, New 
Britain, Connecticut. 


LINE IN AMERICA 


Royal Master TG-12 Centerless Grinder, 
Fafnir equipped, is designed for thru- 
feed, plunge feed, and infeed grinding. 
It has successfully ground materials 
ranging from plastics to tungsten car- 
bide. Features include accessibility of 
both sides of wheel from operating posi- 
tion, for high output and fast checking. 


4q Fafnir preloaded, angular - contact, 
super-precision ball bearings with com- 
position or bronze retainers are made to 
highest industry - approved tolerances. 
Single or duplex bearings like this are 
used widely on spindle applications. 


MACHINERY, December, 1957—237 


4 
- IN litte / TOT | | 
a 
— 
Si 
‘ 
> 
‘ 


same as used in the Leitz external 
Tolerator gage. It is a semi-optical 
mechanism with a 1000 to 1 mag- 
nification, in which the reading is 
visual on an illuminated screen to 
0.00005 inch. Two sets of inter- 
changeable jaws provide for gag- 
ing bores between 1/4 inch and 
3 1/2 inches in diameter and up 
to 3/4 inch in depth. For setting 
the gage a master ring or a snap 
gage built up from gage-blocks 
can be used. The head may be 
swung 180 degrees to the rear 
over a standard anvil whereby it 
becomes a regular external gage 
for outside diameter measure- 
ments up to 4 inches. 

Circle Item 147 on postcard, page 233 


Ruthman Small Size 
Molten Metal Pump 


Small vertical centrifugal gusher 
pump, Model 9025-M, built by the 
Ruthman Machinery Co., Cincin- 
nati, Ohio, for handling molten 
metals, such as solder, tin, zinc, 
lead, etc., at temperatures up to 
700 degrees F. A safe operating 
temperature of the motor is main- 
tained by utilizing three alumi- 
num cooling fans, which rotate si- 
multaneously with the heavy one- 
piece extended stainless steel 
shaft. Two generous size precision 
ball bearings, packed with high- 
temperature silicone grease, are 
confined within the motor. The 
unit is available with either 1/4- 
hp, 1140-rpm or 3/4-hp, 1725-rpm 
Class B insulated motor, for ca- 
pacities up to 7 gallons per min- 
ute and heads up to 8 feet. 

Circle Item. 148 on postcard, page 233 
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Microsize Screws with 
Nylok Self-Locking Feature 


Microsize cap-screws and _ set- 
screws (No. 0 to No. 4 sizes) made 
by Standard Pressed Steel Co., 
Jenkintown, Pa., with Nylok self- 
locking feature previously made 
available on this company’s larger- 
sized Unbrako socket-head cap- 
and socket set-screws. Availability 
of the self-locking feature on the 
tiny fasteners is said to make pos- 
sible speedier, lower-cost assem- 
bly on many applications where 
vibration causes loosening. The 
patented Nylok feature is now 


available on the complete line of 
standard and special male thread- 
ed fasteners made by the Stand- 
ard Pressed Steel Co. The Nylok 
principle is a simple one. A small 
pellet of tough, resilient nylon is 
seated in a hole drilled into the 
threaded portion of the fastener. 
This pellet is compressed when 
the fastener is threaded into a 
tapped hole or nut, exerting an 
outward pressure which forces the 
mating threads together more 
tightly. These fasteners can be re- 
moved and reused without reduc- 
ing the material’s resiliency and 
holding power. Resiliency is un- 
affected by temperatures from 
minus 70 to plus 300 degrees F. 

Circle Item 149 on postcard, page 233 


G-E Fractional-Horsepower 
Severe-Duty Motor 


Form G_ severe-duty fractional- 
horsepower motor of new single- 
phase 60-cycle and three-phase 
60/50-cycle motor line introduced 


by the General Purpose Motor 
Department of the General Elec- 
tric Co., Schenectady, N. Y. The 
new motors have been especially 
designed for applications where 
operating conditions are abnor- 
mal. Typical instances in this cat- 
egory include the powering of 
dairy and food processing equip- 
ment where motors are hosed 
down on a regular basis, and mo- 
tor installations in the plating and 
mining industries which do not 
require the explosionproof fea- 
ture. New features include: totally 
enclosed nonventilated construc- 
tion, base welded to stator shell, 
stainless-steel shaft, cast-iron end 
shields, and _ corrosion-resistant 
finish on inner and outer surfaces. 
The motor is available in power 
ratings of 1/6 through 3/4 hp and 
in speeds of 3450, 1725, and 1140 
rpm. 

Circle Item 150 on postcard, page 233 


Rotaec Actuators 


Two models of Rotac actuators 
manufactured and marketed by 
the Greenville, Ohio, plant of the 
Ex-Cell-O Corporation. These 


(This section continued on page 242) 
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BAUSH “SPECIAL” 3-WAY UNIT 


DRILLS, ROUGHS, AND FINISH FORMS 
SPARK PLUG HOLES IN CYLINDER HEAD — 


It is one of several different machines we have 
designed and are producing to complete a 
cylinder-head production line for a leading 
automotive manufacturer . . . resulting from 
past proven performance of other Baush units 
designed for specific jobs in this plant. 


If you are thinking of AUTOMATION — THINK 
OF BAUSH. Our experience is yours — we'll 
gladly help with your machine tool problems. 


SPECIFICATIONS: 

Unit has 50°’ diameter, 4-station semi-auto- 
matic rotary table with a 2-position, 4-station 
fixture, plus full Trabon Lubrication. Three (3) 
35° Vertical Angular Model “'S"’ Mechanical 
Leadscrew units, each having a 4-spindle 
fixed center head, are mounted on a welded 
steel center base. Chip conveyor runs through 
machine. 


Part is manually loaded into fixture and hy- 
draulically located and clamped. Fixtures are 
equipped with guide bushing for tools and 
bars register in holding units when part is in 
machining position. 


MACHINE TOOL Co. 


‘SPRINGF 1ELD 7, MASSACHUSETTS 


information fill in page number on Inquiry Card, on page 233 
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Picture an instrument where an off-balance 
condition of as little as one millionth of an inch- 
ounce can make it undependable! That's the 
uncannily accurate, low drift directional gyro 
made by Eclipse-Pioneer. 


Now, imagine the ticklish problems in manufac- 
turing such an instrument. Or wouldn’t you 
rather? 

Lindner Optical Jig Borers are helping solve 
these problems in a carefully screened area that 
employees have dubbed the “chlorophyll room”. 
Why “chlorophyll”? Because the walls, machine 
tools, even the smocks are a soft green for maxi- 
mum eye comfort. Here, electronic filters screen 
out even microscopic dust particles and the at- 
mosphere is rigidly pegged at 70 degrees F., 
45% humidity. Dimensional stability of parts 
is so critical they are “soaked” in this man-made 
atmosphere for at least 36 hours before being 
worked on. 

In the “chlorophyll room”, critical tolerances 
are the order of the day for the Lindner, every 


Directional Gyro. 
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How Lindner Optical Jig Borer 


IN THE “CHLOROPHYLL ROOM” at Eclipse-Pioneer, a 
Lindner Optical Jig Borer (without Autopositioner) 
bores holes in the gimbal housing for “Polar Path” 


42 Exchange Place, Jersey City 2, N. J. » In Canada: 2490 Eglinton Ave. W, Toronto 


day. Parts calling for +.0002 on centers and 
+-.0002, —.0000 on bore diameters are handled 
as routine production. 

The department foreman has this to say of 
the Lindner: “I consider it the best machine of 
its type. We especially like the extremely quiet 
and vibration-free operation, the fool-proof, 
optical measuring system and the infinitely 
variable speed control. The Lindner is so simple 
to operate, I believe a woman could easily handle 

No wonder the Lindner has changed so many 
ideas about jig boring. And no wonder so many 
major toolrooms have made it such an important 
part of their precision operations. Companies 
like: General Electric, North American Avia- 
tion, Aveo, General Mills, Lockheed, Vectron 
and many more. 

All the eye-opening facts on the Lindner have 
been packed into a meaty and informative 25- 
minute movie film. Send for it today. 


Why Lindner optical jig borers have 
changed so many ideas about jig boring 


1 Cptical measuring system does not depend on lead screws, gage 
blocks, bars or limit switches—is permanently protected against 
mechanical wear. Only a light beam touches helically scribed cylin- 
drical measuring scales which are independent of table movement 

mechanism and are immovable in axial direction. 


AUTOPOSITIONER® enables operator to preselect table position for 
next hole while one boring operation is in progress—eliminates non- 
productive time between holes. As one hole is completed, table moves 


in rapid traverse to the next preselected position. (Available only on 
model LB15A) 


Photo-electric optical centering device minimizes visual fatigue and 
errors in settings—permits initial and repeat settings guaranteed 
accurate within .00015” and readings in .00005”. 


4 Projection screen eliminates operator eye strain and bending —helical 
line from measuring scale is projected on 242” x 34” screen which 
operator reads in standing position without eyepiece. 


5 Automatic table clamping prevents errors in clamping and unclamping 
table between movements. 


COMPANY, INC. 


ry 
URT ORBAN 


helps Eclipse-Pioneer’ 
maintain toolroom tolerances 
In gyro parts production 


*Division of Bendix Aviation Corp., 
Teterboro, N. J. 


Lindner Optical Jig Borers are 

available in two models: LB15A with 
Autopositioner—Table size 44” x 24”; 
LB14—32” x 16” (without Autopositioner) 


x 
f 
7 
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compact Rotac units can be used 
for such movements as pulling, 
pushing, opening, closing, lifting 
and lowering. The actuators are of 
simple design and can be operated 
by oil, water, or air pressure. The 
cylindrical chamber of a Rotac 
unit contains a stationary stop and 
a central shaft on which a vane is 
fixed. The assembly is enclosed by 
cylinder end caps, through which 
the shaft projects. When pressure 
is applied to either side of the 
vane, the shaft rotates in the di- 
rection in which the pressure is 
applied. Pressure reversals pro- 
vide reciprocating movement. 
Movement is limited to a max- 
imum arc of 280 degrees by the 
stop within the cylinder. Standard 
models develop 150 to 300,000 
inch-pounds torque at 1000 psi of 
input pressure. Positive control is 
achieved by valves. 

Circle Item 151 on postcard, page 233 


Sheffield Gage Cart 


Gage cart developed to house and 
transport the Precisionaire air 
gage and related tooling made by 
the Sheffield Corporation, Dayton, 
Ohio. This cart has room on its 
26 1/2- by 18 1/2-inch top to ac- 
commodate both the single-col- 
umn gage and adjustable tooling 
suited to a variety of gaging op- 
erations. Oversize casters make 


the cart easy to roll by hand. The 
cart’s top provides supplementary 
bench space and the bottom com- 
partment can be enlarged by re- 
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moving the center shelf to install 
a small compressor and make the 
cart self-sufficient for gaging in 
departments or plants where there 
is no accessible source of com- 
pressed air. The four drawers can 
store adjustable tooling, masters, 
gage-blocks, air hose, and other 
items. 

Circle Item 152 on postcard, page 233 


Pilot Air-Control Valve 


Flow-Pilot, air-control valve 
brought out by Hanna Engineer- 
ing Works, Chicago, Ill., to elim- 
inate trouble caused by the leak- 
age of pilot air valves due to the 
settling of dirt, grit, and abrasives 
around the stems of such valves, 
especially those located in areas 
where sand, scale, or metal chips 


are prevalent. A basic part of this 
new valve is a small synthetic rub- 
ber boot which snaps in place 
around the valve stem, sealing all 
critical parts from dirt and abra- 
sives. Aluminum, stainless steel, 
and molded nylon are used exten- 
sively to give the valve longer 
service life by providing resist- 
ance to corrosion. The valve is 
compact with clean lines which 
give it an attractive appearance. 
The basic valve has five optional 
actuating heads—palm button, 
ball cam, lever, locking lever, and 
mechanical link clevis. These are 
interchangeable in less than 30 
seconds by removing two pins. 
The valve spools can also be re- 
placed in 30 seconds. The valve is 
built for 150-psi air operation and 
has 1/4-inch pipe ports. 

Circle Item 153 on postcard, page 233 


Portage End-Mill Driver 


End-mill driver that offers a new 
concept in end-mill cutting an- 
nounced by Portage Double- 
Quick, Inc., Akron, Ohio. Many 
disadvantages of conventional 
milling are said to be eliminated 
by this new tool and the methods 
employed in its use. The end-mill 
driver has a provision for offset 
positioning which produces an 
orbital motion of the cutting tool. 
This motion permits one-pass cut- 
ting of keyways with undersize 
end-mills and partially eliminates 
the need for special diameter 
sizes. It also increases chip clear- 
ance, insures square slots, and 
permits milling true to center line 
on keyways. The orbital motion 
has the same speed as the spindle. 
The end-mill driver also has a 
four-to-one speed ratio between 
the spindle and the cutter which 
enables the driver to do work 
while the machine runs at a slow 
speed. This increased speed ratio 
offers advantages to both old and 
new machinery. Old machines 
have an increased speed advan- 
tage while newer machines will 
last longer by running at lower 
speeds. The driver will accommo- 
date end-mill shank sizes from 
3/8 inch to 1 inch. The eccentric 
micrometer positioning range is 
from 0 to 0.062 inch off center. 
Circle Item 154 on postcard, page 233 
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(MORTON) ANNOUNCES 
SIX NEW MODELS 


New Boring and Milling Machines Are Competitively Priced 


Muskegon Heights, Mich., Dec. 1, 1957 
—Morton Manufacturing Company an- 
nounces the addition of six new horizon- 
tal boring, drilling and milling machines 
to their line. These machines are designed 
and built for heavy duty work. Outstand- 
ing among their design features is the 
rotating spindle bearing mounted in the 
Morton-designed SQUARE RAM. This 
unique feature offers at least five times 
more rigidity than conventional round 
spindle and quill designs, and insures ac- 
curacy up to its maximum extension. The 
SQUARE RAM is shown in the illus- 
tration below the Model PC Planer Type 
Machine. 


Complete Range of Models and Sizes 


Together with the Model PC, Morton 
announces the following models, round- 
ing out a line of competitively priced 
heavy-duty machines that cover a com- 
plete range of capacities and _ types: 
Model B—Floor Type Boring and Mill- 
ing Machine, and Model BC, with cross 


MODEL PC PLANER TYPE 
BORING AND MILLING 
MACHINE WITH 
COLUMN CROSS 

TRAVEL 


travel; Model P—Planer Type and Model 
PC, with Cross Travel. These four models 
are all available in a SQUARE RAM size 
range from 9” to 14”, with enclosed 
spindle size range of 6” to 10”. A smaller 
series, with an 8” SQUARE RAM < and 5” 
spindle diameter, is offered in the Model 
LB Floor Type and LP Planer Type 
machines. 


Accessories Add Versatility 


The combination of rotating spindle 
and SQUARE RAM, with the ram as a 
rigid member, allows unlimited accessory 
applications at extended distances with- 
out the need for accessory supports. A 
complete new line of quick-change and 
bolt-on accessories is available, including 
Right Angle Milling Heads, Speed-Up 
Heads, Right Angle Slotting Heads and 
many other attachments that can be posi- 
tioned within the full machine range. 
Other accessories such as tapping at- 
tachments, boring bars, revolving and 
angular adjustable work tables, floor 


plates and many other units help make 
the Morton line the most versatile on the 
market. Closed circuit TV is available. 


Construction Features 


In addition to the SQUARE RAM, 
Morton Boring, Drilling and Milling Ma- 
chines incorporate the most advanced 
features of design and construction such 
as heavily ribbed cast columns, and tele- 
scopic instruments and vernier scales for 
positioning, making them capable of han- 
dling highly accurate work, even at their 
extreme capacities. 


BULLETINS 
AVAILABLE 


Write for bulle- 
tins covering the 
models of inter- 
est to you. 


Bulletin 


No. Model 


This machine is 
offered in a 
SQUARE RAM 
size range from 
© 
wide range of 
table widths is 
available. 


@ @ 


Building Quality Machinery 
Since 1880 


MANUFACTURING COMPANY 
Muskegon Heights, Michigan 


MORTON 


For more information fill in page number on Inquiry Card, on page 233 
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Machining time— 
cut 40%! 


Grinding time— 
cut 50%! 
Grinding wheel cost— 


cut 25%! 


TOP FORM TURNING! 


Wouldn’t you welcome savings like these? S. K. F. Industries, 
Inc. does, and their happy secret is shown above in an action 
shot of their Monarch 16” Series 61 Lathe with Keller controls 
turning circular form tools from the solid. The figures contrast 
present against previous production on conventional machines, 
so widely and wastefully used for this work, 


Point is, instead of leaving large amount of stock for final 
grinding, S. K. F. finds that accuracy of new Monarch with 
Keller controls enables them to turn and shape directly from 
the solid within about .0005” of finish size. And less-skilled 
operators can machine them faster—before less grinding. 


You can't miss savings like these! Challenge us to deliver 
you better production whatever you turn—and prove it... 
The Monarch Machine Tool Company, Sidney, Ohio 


4 While flat templates are 
generally employed with 
Keller controls, S. K. F. 
achieves the necessary high 
accuracy by so positioning 
master work pieces be- 
tween centers that stylus 
follows sharp edge of gash 


in form tool master, An- FOR A BETTER TURN FASTER 
other savings. TURN TO MONARCH 


TURNING MACHINES 
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BUON NATALE 


| Me 


RRY Christmas 


Merry Moratorium 


We wish all MAcHINERY’s readers 
a very happy Holiday Season! With 
so many changing patterns of living 
seemingly hovering over us, it is a 
relief to enter the period in which 
tradition is so well preserved—Christ- 
mas trees, turkeys, toys for the 
youngsters, and convivial get-to- 
gethers. Then back to the Atomic 
Age and Outer Space! 


‘Just Filled the Bill” 


Up a Christmas tree as to a gift 
for that friend or relative who has 
everything? A gourmet shop adver- 
tised these treats: crunchy chocolate- 
covered ants, juicy baby octopus, 
tender rattlesnake meat, plump 
roasted caterpillars, and crisp-fried 
bumble bees. 


Authors Acknowledged 


Any Pratt & Whitney employe 
who by-lines an article published in 
a national magazine receives from 
the company the Charter Oak Award 
and a check for $50. So when Milton 
Jensen wrote an article accepted for 
publication in Macninery, he re- 
ceived the C.O.A. certificate from 
Edward P. Gillane, president and 
general manager of Pratt & Whitney 


Co., Inc. The Award is considered 
a distinct honor, and since the sys- 
tem was organized late in 1955, 
more than fifty employes have re- 
ceived certificates. 


Father Becomes Mother 
of Necessity 


Trying to juggle a bottle and feed 
his month-old, squirming son, a fa- 
ther murmured “If only I had a third 
arm.” Baby back in the crib, he 
rushed down to the basement and 
began cutting and shaping a piece 
of metal. Now on the market, the 
Third Arm holds telephones, mir- 
rors, baby bottles, et al. 


Bye, Bye, Bat 


“Eliminating Bats from Buildings” 
is a Government Printing Office pub- 
lication, curiously in demand with 
the public. One explanation occurred 
to us: interpretation of the word 
bats to include peculiar neighbors. 


Rolled Out the Carpet, Too 


A new customer service has been 
established by the Rolled Steel Cor- 
poration, Skokie, Ill. It has invited 
25,000 manufacturers to set up 
temporary business headquarters at 


MACHINERY, December, 


By E. S. Salichs 


its plant when traveling through 
Chicago—air-conditioned conference 
rooms, telephone facilities, and the 
services of a receptionist. 


And Bright as a 
Button 


The Univac that carries on Atomic 
Energy Commission work at New 
York University recently celebrated 
its fourth birthday at a party given 
by co-workers and friends. The fes- 
tivities were complete with cake and 
soft drinks, as befitting a minor. The 
highlight was the precocious per- 
formance of Univac itself which 
sang in its piccolo-like voice, “Happy 
Birthday to Me.” This was accom- 
plished by controlling the frequency 
of the transfer of electrical informa- 
tion from one point of the machine 
to another. 


Time Stopped, He 
Marches on 


salesman demonstrating a 
shockproof, waterproof watch mis- 
read its other attribute, dustproof 
for bustproof, in a product descrip- 
tion released by the manufacturer. 


Mountains to Scale 


A mountain-building model ma- 
chine has been designed by the Gulf 
Oil Corporation, according to Indus- 
trial Research Newsletter, that “re- 
builds” the earth on a miniature 
scale to find how and where oil traps 
are formed. The mountains are cut 
into cross-sections and their structure 
studied. Eventually, the researchers 
hope to reproduce mountain growth 
realistically enough to pin-point 
likely oil locations in selected areas. 
Likely, not our backyard. 
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Frauenthal /200 Series 


yy Single spindle vertical precision grinders 


Bird's-eye view of a new Fraventhal 1200 Series (belt-driven) single designed to meet a broad range of present requirements ... are 
spindle, vertical precision grinder. These versatile machines are readily adaptable to future requirements. 


2200 Series 1800 Series 3100 Series 
72-150” Swing 60-72-84” Swing 60-72-84” Swing 


PRECISION 
PRODUCTION 
VERSATILITY 
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creatively engineered 


... accuracy to .000100" at spindle nose 


assures uniform, 
super-precision 
part after part! 


Super-precision is the natural result of 
overall Frauenthal single spindle, verti- 


cal precision grinder rigidity; of proven 
| performance . . . and continuous appli- 


a cation of advanced grinding techniques. 
Fraventhal belt-driven Model 1224B and 1236B single These new Frauenthal 1200 Series ma- 


spindle, vertical precision grinders have an extreme 
angle setting of compound at 45°. Versatility such as 


this permits angle, internal, external and face grind- chines are available with choice of belt- 


ing to millionths-of-an-inch related tolerances. 


driven or direct-connected grinding 
spindles. Machines with either spindle 
arrangement are offered with 24” dia. 
tables x 36” swing and 36’ dia. tables x 
48” swing capacities inside splash guards. 


Additional swing can be obtained by 


removing guards. 


[Fraventhat | 


Write for free Mey 


Sax 
é 


Fraventhal direct-connected Models 1224D and 1236D 
are ideal for rotary surface grinding, O.D. surface 
and angular approach grinding operations. A variety 
of grinding spindle positions is possible with this 
head arrangement. 


1200 Series 
36-48” Swing 


Special Grinding 
Machines using 
standard Slide Units 


Frauenthal pivision 


Sige THE KAYDON ENGINEERING CORP. 
| Tu MUSKEGON, MICHIGAN, U.S.A. 
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Florida and Georgia 


SOUTHERN Toot DISTRIBUTING 
Co., Atlanta, Ga., has in its Atlanta, 
Ga., warehouse a complete stock of 
metal-cutting tools, precision tools, 
and diemakers’ supplies to serve 
customers south of New York. This 
new company is headed by R. L. 


SOUTHEAST MACHINERY Co., Fort 
Lauderdale, Fla., has been formed 
to meet the growing machine tool 
requirements of Florida’s manufac- 
turing industries. Associated in the 
new state-wide organization are 
Georce Hasicut, Jr., chairman of 
the board of Marshall & Huschart 
Machinery Co., Chicago, Ill.—presi- 
dent; RicHarp W. BANFIELD, presi- 
dent of Motch & Merryweather 
Machinery Co., Cleveland, Ohio— 
secretary; and THomas R. RvuDEL, 
president and chairman of the 
board, Rudel Machinery Co., Inc., 
New York—treasurer. Sales engi- 
neering and service operations of the 
company will be in charge of E. L. 
EVELETH, vice-president and gen- 
eral manager. 


WALLACE Merc. Co., 
Chicago, Ill., has opened an office 
in Los Angeles, Calif. ARnNotp H. 
JOHNSON is the new manager. 


Georce C. JoHNnson has been 
elected president and general man- 
ager of the Rehnberg-Jacobson 


Mfg. Co., Rockford, Ill. 


George C. Johnson, president and 
general manager, Rehnberg-Jacob- 
son Mfg. Co. 
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(Left) Joseph H. Buhr, president, and (Right) W. R. Gerchow, executive 
vice-president and general manager, Buhr Machine Tool Co. 


Roper Hyprautics, INnc., Rock- 
ford, Ill., a new corporation, began 
operation November 1 and _ has 
taken over the pump business of 
George D. Roper Corporation, 
Pump Division, Rockford, Ill. The 
officers of the new company are 


Joun H. Makemson, president; 
Frep DICKERSON, vice-president; 
and CHARLES OFHLER, secretary- 


treasurer. 


Joun S. BARNES CORPORATION, 
Rockford, IIl., has announced. the 
following appointments: Harry 
CRAMER, assistant sales manager for 
automotive and mass-production in- 
dustries; Cart L'npE has been pro- 
moted to assistant sales manager for 
machine tool hydraulics and related 
structures; and RatpH W. PALMER 
has been named _ technical 
manager. 


sales 


Davin G. been 
named vice-president of SpeedWay 
Mfg. Co., Cicero, Ill., a subsidiary of 
Thor Power Tool Co., Chicago, Il. 


Howarp C. Caress has been 
named assistant general manager of 
the Terre Haute, Ind., works, Allis- 
Chalmers Mfg. Co., Milwaukee, 
Wis. 


Michigan and Ohio 


MaAcHINE Toot Co., Ann 
Arbor, Mich., has announced the 
purchase of the SmIpNEY MACHINE 
Toot Co., Sidney, Ohio, manufac- 
turers of heavy-duty, precision 
metal-working lathes. Sidney Ma- 
chine Tool Co. will be operated as a 


wholly owned subsidiary, and_ its 
administrative officers are JoserH H. 
Bunr, president, and W. R. Ger- 
cHOW, executive vice-president and 
general manager. 


Detroit Tap & Too. Co., Base- 
line, Mich., has appointed three new 
representatives to serve metalwork- 
ing plants in three vital industrial 
areas. They are R. VAN ALSTYNE 
Too. Co., Schenectady, N.Y.; J. Ray 
User, Monroeville, Pa.; and RoBpert 
N. KenDALL, Milwaukee, Wis. 


Don W. Branntnc has been ap- 
pointed manager of the American 
Broach & Machine Division, Ann 
Arbor, Mich., of the Sundstrand Ma- 
chine Tool Co., Rockford, Il. 


Don W. Branning, Manager, American 
Broach and Machine Division, Sund- 
strand Machine Tool Co. 
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Standard DB 24 Spindle 
B. DB 50 Motorized Sole 
_ €. DB 25 Square Body Spindle 
DB DB 50 Motorized Quill-Type 
Spindle 
_ DB 22 Square Body Spindle 


Greater Accuracy-—with Ex-Cell-O 
Precision Boring Spindles 


No one need tell you of the proven superiority of | For complete information, why not get in touch 
Ex-Cell-O precision boring spindles where close with your local Ex-Cell-O representative or, if 
tolerances and fine finishes are required. But, did you prefer, send direct for bulletin 25477. 

you know that these same Ex-Cell-O boring 
spindles have been used as replacement units 


for years? 

Produced in belt-driven, standard motorized, or EX: GE; L L a 11 | 
me high frequency motorized styles, these Ex-Cell-O Machinery 
precision spindles are equipped with XLO Preci- CORPORATION 


Diuision 


sion bearings for maximum spindle rigidity, long %F789/7 32, MICHIGAN 
life and smooth operation. Permanent bearing 


lubrication reduces maintenance costs prolongs MANUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING AND BORING SPINDLES 
; ; CUTTING TOOLS « TORQUE ACTUATORS + RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS 
bearing life. AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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Snyper Toot & ENGINEERING 
Co., Detroit, Mich., has announced 
the completion of a factory ex- 
pansion program designed to pro- 
vide new and larger floor space for 
assembly, electrical, and hydraulic 
departments. The expansion is the 
second stage of a planned program 
at the company’s main assembly 
plant. The new $80,000 building 
contains 5520 square feet. 


Ernest W. MARCHAND has been 
appointed plant manager of the 
Plymouth Detroit body plant, Plym- 
outh Division, Chrysler Corporation, 
Detroit, Mich. 


TAYLOR-WINFIELD CORPORATION, 
Warren, Ohio, has purchased from 
Struthers-Wells Corporation, Titus- 
ville, Pa., facilities and inventories 
used by Struthers-Wells in the de- 
sign, manufacture, and sale of its 
line of metal-forming and work- 
handling machinery. Struthers-Wells 
has ceased the manufacture of this 
machinery except to complete such 
orders as are currently being built. 
Key personnel of this activity en- 
tered the employ of Taylor-Winfield 
and will continue to design, sell, and 
service this specialized line of equip- 
ment. 


Lincotn E ectric Co., Cleve- 
land, Ohio, has announced the fol- 
lowing changes in its district offices: 
Bruce N. Frye has been transferred 
to Columbus, Ohio, and Epwin 
LIAMS, to Birmingham, Ala.; and 
GERALD R. STOECKINGER has joined 
the Los Angeles, Calif., office. 


E. W. Buss Co., Canton, Ohio, 
has announced two executive ass:gn- 
ments: WILLIAM STAECKER has 


joined the general office staff as as- 
sistant manager of engineering for 
the company’s Press Division; and 
ALFRED Drain replaces Mr. Staecker 
as chief engineer of the Canton Di- 
vision. 


T. LAURENCE STRIMPLE, secretary 
and general counsel, National Acme 
Co., Cleveland, Ohio, has been 
elected to the position of president. 
Mr. Strimple replaces Freperic H. 
Cnapin, chairman of the board and 
former president, which office Mr. 


T. Laurence Strimple, president, 
National Acme Co. 


Chapin resigned after serving thirty- 
one years. He will continue as chair- 
man of the board. 


NATIONAL TOOL & MANUFAC- 
TURERS ASSOCIATION, Cleveland, 
Ohio, elected at its annual meeting 
in Chicago, Ill., the following officers 
for 1958: R. MARsILtus, ex- 


(Left) William Staecker, assistant manager of engineering, Press Division, 


and (Right) Alfred Drain, chief engineer, Canton Division, E. W. Bliss Co. 
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Philip R. Marsilius, president, 
National Tool & Die Manufac- 
turers Association 


ecutive vice-president of Producto 
Machine Co., Bridgeport, Conn.— 
president; JACK KLEINODER, secre- 
tary-treasurer of Volkert Stampings, 
Inc., Queens Village, N. Y.—first 
vice-president; Harotp G. Mur- 
pock, vice-president of Arrowsmith 
Tool & Die Corporation, Los An- 
geles, Calif—second vice-president; 
Ropert C. RENNER, president of 
East Dayton Tool & Die Co., Day- 
ton, Ohio—re-elected treasurer; and 
James A. Perpy, vice-president of 
Atlantic Mfg. Co., Philadelphia, Pa. 
—secretary. Executive vice-president 
Georce S. Eaton and assistant ex- 
ecutive secretary CHARLES R. BEN- 
DER will continue in their respective 
capacities. 


GREAVES MACHINE Toot Co., 
Cincinnati, Ohio, a division of J. A. 
Fay & Egan Co., has appointed 
three representatives: Tri-STATE 
Macuinery Co., Pittsburgh, Pa.; 
INDUSTRIAL SupPPLy Co., St. 
Petersburg, Fla.; and W. D. ALLEN 
Mec. Co., Chicago, III. 


Untrep States Dritt Heap Co., 
Cincinnati, Ohio, has announced the 
appointment of C. C. GARRETT Ma- 
CHINERY Co., Indianapolis, Ind., as 
exclusive representative in the com- 
pany’s Indiana and Kentucky terri- 
tory. 


CONTINENTAL TOOLING SERVICE, 
Inc., Dayton, Ohio, has changed the 
company name to CONTINENTAL 
TECHNICAL SERVICE, INC. 


Joun R. Davis has been ap- 
pointed southeastern representative 
for the Osborn Mfg. Co., Cleveland, 
Ohio. 


(This section continued on page 256) 
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Accurate automatic sizing for production or semi-production. 
Cam actuated spindle infeed. 
Micrometer type wheel dresser facilitates size control. 


Models available in 12” or 24” table travel. 
DESCRIPTIVE LITERATURE ON REQUEST 


Inc 


“147 JOS. CAMPAU, DETROIT 7, MICH. 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—251 
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Typical of the wide utility of Starrett Dial Indicators 
and Gages is this new No. 675 Heavy Duty Dial Test 
Indicator. You’ll marvel at how fast it can be set up... 
at the easy way it handles any gaging job on the bench 
or around machine tools. 

Offering similar time and money-saving advantages 
is the complete line of Starrett High Precision-Low 
Friction Dial Indicators, featuring simple, inter- 
changeable design. Available in 140 models in regular 
and Nonshock types including all four A.G.D. groups and 
long range models. Simplified construction and inter- 
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STARRETT PRECISION MAKES GOOD PRODUCTS BETTER 


New STARRETT DIAL TEST INDICATOR 


Sets up in seconds...handles any gaging job 


changeable design means greater accuracy, longer life 
and simplified maintenance with lower upkeep costs. 

Get the whole story on Starrett Dial Indicators and 
Gages from your Industrial Supply Distributor. Call 
him for quality products, dependable service. Or send 
for Starrett Dial Indicator Catalog showing the com- 
plete line. Address Dept. D, The L. S. Starrett Com- 
pany, Athol, Massachusetts, U. S. A. 


Starrett 


DIAL INDICATORS AND DIAL GAGES 
World's Greatest Toolmakers 


PRECISION TOOLS DIAL INDICATORS STEEL TAPES GROUND FLAT STOCK « HACKSAWS HOLE SAWS BAND BAND KNIVES 


For more information fill in page number on Inquiry Card, on page 233 
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Taps are conspicuously different from all other 
cutting tools in that their nature allows little variation 
in operating conditions. The feed per revolution is 
fixed by the lead or pitch of the tap. The rate of metal 
removed per tooth is thus governed by the effective 
chamfer length, the R.P.M., and the minor diameter 
of the product. In addition, the application of cutting 
fluid is difficult, the chips cannot always be removed 
from the cutting zone and the cross-sectional area 
of the tap is often small compared to the load imposed. 
Since the freedom of choice as to relief, rake, and 
shear angles is frequently limited, and the tap must 
usually stop and reverse in the cut, it should be 
realized that every reasonable precaution should 
be taken to favor the tap. 


_ The proper care and usage of drills with equipment 
in good condition is of utmost importance in the 
production of satisfactory holes for tapping. 


In most materials a drill may be expected to cut 
oversize. Since a drill is primarily a roughing tool, 
deviations in the size of drilled holes are to be ex- 
pected, even under ideal operating conditions. When 
closer control over hole size is required then reaming- 
becomes necessary. Reaming is generally recom- 


mended for the larger tap diameters and some fine 
pitches. 


As the percentage of thread is increased the tap- 
ping torque is greatly increased, resulting in un- 
satisfactory tapped holes, breakage of taps, and high 
cost. It is, therefore, desirable to utilize the lowest 


percentage of thread consistent with adequate 
strength. 


Thread strength tests clearly show that any increase 
in the percentage of thread over 60% does not 
increase the strength. For the vast majority of tapped 
hole requirements a minor diameter which provides 
a 55% to 65% thread is adequate. It must be re- 
cognized that present specifications do not always 
allow the use of these smaller thread percentages. 
Product blueprint specifications will, at times, require 
adherence to minor diameters smaller than those 
ordinarily recommended. 


There are four general groups of tapped holes— 
the first and largest being those into which a threaded 
part is screwed for fastening purposes only and left 


either for the life of the part or until repairs are 
needed. 


Second are those holes which are used for the 
adjustment of parts of a machine where the screw 
or bolt may be tightened or loosed many times within 
a short period of time. 


Third are holes in which a screw is used for mov- 
ing a slide or nut and holding it at a desired location. 


Fourth are holes for studs. 


The first group include the greater percentage of 
holes tapped with National Thread Form and is the 


Drilled Holes for Tapping -| 


A- 


EATRA METAL TAKEN GUT BY TAP PERCENT OF 

PERCENT OF WHICH CUTS MAXIMUM CLASS 28 HOLE AREA REMOVED 
THREAD HEIGHT ar A 

- - THRE AD HEIGHT 

NO.OF UNITS BETWEEN § Line 26 

165 6.2 

Lf 

— / 92 16.6 


7 


835 \ / opin AN /\/ 
\ \ L\/\/ 16S 86.0 
100 W / \ V 


TOTAL UNITS = 192 =. 


BASIC 10 24 N.C. THREAD 
HEIGHT .02706 CLASS 28 TOL.~.0043 


group for which reasonable recommendations on 
minor diameter can be made. Some holes in the 
second group can be included but the other appli- 
cations may require individual attention. 


In Unified and American Screw Threads, A.S.A. 
B1.1-1949 and Screw Threads for Federal Services, 
Handbook H-28, the maximum minor diameter 
runs from about 53% engagement with a basic 
thread plug on a No. 0-80 to about 74% engage- 
ment on }4” diameter and larger. 


Tests have shown an increase in tapping torque 
resulting from a decrease in minor diameter. Two 
of ce principal reasons for this should be well under- 
st A 


First, the increase in material removed is shown 
in sketch — where a 10-24 basic screw thread is 
shown by the heavy outline and the Class 2B mazi- 


ae tapped hole size is shown by the dot and dash 
ines. 


As the thread height increases, the width of chip 
and amount of material removed increases rapidly. 
The sketch shows that on a basic thread form a 50% 
thread height represents the removal of only 31.25% 
of the basic thread area, while an increase to 75% 
thread height increases the area to be removed to 
60.9%, or practically double the first amount. With 
the tapped hole increased to the maximum pitch 
diameter, the above figures increase to approxi- 
mately 40% and 72% of the area. 


The second cause of increase in torque is that, 
except in the case of spiral point or spiral flute taps, 
when a tap enters a drilled hole it starts cutting 
chips which will usually remain in the flutes as the 
tap advances. If stringy chips result, they roll over 
and over between the minor diameter of the hole 
and the bottom of the flutes, resulting in consider- 
able friction. As the drilled hole becomes smaller, 


Extracted from “Standards and Dimensions for Taps and Dies” with permission of the publisher, Tap and Die 
Division, Metal Cutting Tool Institute, 405 Lexington Ave., New York 17, N. Y. 
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Drilled Holes for Tapping (Continued) 


the amount of chips to be taken care of becomes so 
great that the friction generated may require as 
much power as does the actual cutting. 


This friction increase is apparent where the power 
used in cutting cast iron with its fine crumbling 
chips, increases in proportion to the metal removed, 
but the curling chips from No. 1020 A.LS.I. steel 
clog the flutes of the tap, resulting in an increase in 
torque detrimental to the tap. 


In addition to causing friction, these curling chips 
score and tear the thread, resulting in rough and 
oversize holes and leading to work rejection. This 
is especially true of the Coarse Thread series in 
sizes 44” and smaller 


While the minor diameter limits as published 
give a very satisfactory threaded hole, if they can 
be obtained, there are many cases where a larger 
hole will save in time and tool cost. It has been demon- 
strated that in general the bolt, or external thread, 


breaks at about 55% thread engagement, and that 
there is very little increase in the strength of the nut 
when the thread height is increased. This agrees 
with findings in a pamphlet published by the National 
Screw Machine Products Association. 


It is, therefore, to the advantage of users of taps 
to keep the minor diameter as large as possible. If 
tapping difficulties still continue, the Fine Thread 
Series should be considered, as the volume of chips 
is so much smaller and the strength of the internal 
thread is practically the same. 


It must be remembered that usually the part to 
be tapped is the most valuable and that the balance 
of strength should be in the tapped hole. 


In the following table is shown both the theoretical 
percentage of thread represented by the drill size 
and the percentage that would normally be obtained 
in drilling based on the test data compiled by M.C.T.I. 


TAP DRILL SIZES Probable Percentage of Full Thread Produced in Tapped Hole Using Stock Sizes of Drill 


47 0785 | 76 | ¢ 

46 | .0810| 67| .0019 | .0829 | 60 

45 | .0820| 63 | 0019, .0839 | 56 

3-56 | 46 | .0810| 78| .0019, .0829 | 69 
| 45 | .0820| 73} 0019) . | 

44 0860 | 56 | 0019, .0879 | 48 

4-40 | 44 0860 


S 
or 


| 
43 | .0890| 71 | .0020) .0910 | 65 
42 | | 0020, .0955 51 
3@ | .0938 56 | .0020) .0958 | 50 
4-48 42.0935 | 68 | 0020} .0955 | 61 


36 0988 | 68 | .0020 .0958 
41 | .0960) 59 | 
5-40 | 40 0980 83 | 
39 0995 79 | 0023 | .1018 | 71 
38 1015 72 | | 65 
37 1040 65 | .0023 | .1063 | 58 


| Decimal | Probable | Probable 


Tap | Tap | Equiv. | SE : Oversize Hole = 
Drill | of | (Mean Sie | 
| Tap Drill &s 


Decimal | Probable | Probable 

Tap | Tap | Equiv He Oversize | Hole | Zé 
| Drill (Mean) | Sie 

| Tap Drill | Ee as 

0-80 | 56 0465 | 83 | .0015 | .0480 | 74 
0469 | 81 | 0015 | .0484 | 71 

1-64 | 54 | .0550| 89 | .0015 | .0565 | 81 
53 | .0595 | 67 | .0015 | .0610 | 59 

1-72 53 | .0595 | 75 | .0015 | .0610 | 67 
| 0625 | 58 | .0015 | .0640 | 50 

2-56 | 51 | .0670| 82| .0017| .0687| 74 
| 50 | 0700 | 69 | 0017 | .0717 | 62 

49 | .0730| 56| .0017| .0747/| 49 

2-64 | 50 | .0700/ 79| 0017! .0717 | 70 
49 | .0730| 64| .0017 | .0747 56 

3-48 | 48 | .0760| 85! .0019| .0779| 78 
| | 77 | 0019) .0800 | 70 

.0804 | 69 


5-44 


——+— 


6-32 | 37 | .1040 | 84 | .0023 | 


33 | .1130 | 62 | .0026 | .1156 | 55 
6-40 | 34 | .1110 | 88 | .0026 | .1136 | 75 


8-32 29 | .1360| 69 | .0029 | .1389 | 62 


S 
3 
t 
o 


8-36 29  .1360! 78 | .1389 | 70 


10-24 | 27 


i 
or 
~] 


23 | .1540 | 67 | .0032 1572 | 61 

Xe | .1563 | 62 | .0032 1595 | 56 

| 22 | .1570 | 61 | .0032 | 1602 | 55 

10-32 | 5g | .1563 | 88 | .0082 | 1595 | 75 


22 | .1570| 81 | .0032 | .1602 | 73 
21.1590 | 76 | .0032 | 68 
20 | | 71 | .0082 | 64 
19 | .1660 | 59 | .0032 | 51 


NOTE —this table to be continued in Data Sheet for February, 1958, MACHINERY 


Extracted from “Standards and Dimensions for Taps and Dies” with perinissi 
Division, Metal Cutting Tool Institute, 405 Lexington Ave., New York 17, N. Y 
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38 | .1015 | 79 | 0023 | .1038 | 72 
37 .1040 | 71 | 0023 , .1063 | 63 
361065 | | 1088 | 55 

36 | | 78  .0026 | .1091 | 71 
4 7% .1094 | 70 | 0026 | .1120 | 64 
35 .1100 | 69 | 0026 | .1126 | 63 

34.1110 | 67 | 0026 | 1136 | 60 
| 33 | .1130 | 77 | .0026 | .1156 | 69 J 
29 1160 0026 

| 
28 | .1405 | 68 | .0029 .1434 | 57 3 
% | .1406 | 68 | .0029 | .1435 | 57 
| 26 | .1470 | 79 | 0032 | .1502 | 74 
25 1495 | 75 | 0082 | .1527 | 69 
24 | .1520| 70 | | .1552 | 64 
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ti 
DOUBLE-END PRECISION 
BORING MACHINE 


STYLE 1440 


SINGLE-END PRECISION 
BORING MACHINE 


EX-CELL-O BORING MACHINES perform better 
because of deep-down solid construction, high pre- 
cision and exceptional versatility. The minute you 
put one to work profits go up, operating costs go 
down. And these two new additions to the Ex-Cell-O 
line are no exceptions: 


‘DOUBLE-END STYLE 2440: This new double-end 
Ex-Cell-O machine, designed for large workpieces, 
combines capacity and rigidity for bulky parts while 
allowing for multiple-station high production work 
on smaller parts. Spindle bridges can be moved 
together or spread apart to suit the workpiece. 


SINGLE-END STYLE 1440: This new heavy-duty pre- 
cision boring machine is identical to the 2440 (above) 
except that it is equipped with one bridge for single- 
end operations. 


Whichever model fits your particular production 


requirements— you'll find their rugged versatility per- 
forms a wide range of rough, semi-finish, and finish 
operations which lowers your per-unit costs, in- 
creases your potential profit. 


For further information, call your local Ex-Cell-O 
Representative. He'll provide all the facts about these 
two new machines. Or, write direct to Ex-Cell-O. 


EX: CHILO 


CORPORATION 


Machinery 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS @ GRINDING 
AND BORING SPINDLES @ CUTTING TOOLS @ TORQUE ACTUATORS 
@ RAILROAD PINS AND BUSHINGS e DRILL JIG BUSHINGS @ AIRCRAFT 
AND MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 
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Joseph E. Praser, general superin- 
tendent, Cleveland, Ohio, steel serv- 
ice plant, Joseph T. Ryerson & Son 


Joseru E. Praser has been ap- 
pointed general superintendent of 
the Cleveland, Ohio, steel service 
plant of Joseph T. Ryerson & Son, 
Inc., Chicago, IIl. 


Atvin J. Jones has been ap- 
pointed director of engineering of 
Motch & Merryweather Machinery 
Co., Cleveland, Ohio. 


New England 


Joun Wentworth has been ap- 
pointed general manager of the 
Dayton, Ohio, division of Associated 
Spring Corporation, Bristol, Conn. 
He succeeds Harry B. DAUPHINAIS, 
who was recently appointed general 
manager of the corporation’s Wil- 
liam D. Gibson Co. Division in Chi- 
cago, Ill. 


Epwarp W. Morrirtt has been 
appointed general manager of the 
Bridgeport, Conn., plant of Heppen- 
stall Co., Pittsburgh, Pa. 


FARREL-BIRMINGHAM Co.,_INCc., 
Ansonia, Conn., has moved its Ak- 
ron, Ohio, office to new quarters at 


665 W. Market St. 


Docan H. Artuur has been 
elected vice-president of sales for 
Titeflex, Inc., Springfield, Mass. 


Jay D. SHerman has been ap- 
pointed eastern sales manager of 
Reed-Prentice Corporation, Worces- 
ter, Mass., a subsidiary of Package 
Machinery Co. 


Norton Co., Worcester, Mass., 
has created two new positions in 
sales management of its Abrasive 
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Division effective January 1958: 
Rospert CusHMAN will become 
manager of marketing services; 
W. ALEXANDER McCung, Jr., man- 
ager of field sales. 


Wituiam H. McCarry, Jr, has 
been appointed district manager for 
sales engineering work for Latrobe 
Steel Co., Latrobe, Pa. Mr. McCar- 
ty’s headquarters will be in Boston, 
Mass. He replaces Rospert Rose, 
who died in an automobile accident 
recently. 


GREENFIELD Tap & Diz Corpora- 
TION, Greenfield, Mass., has moved 
its New York office and warehouse 
to 32 V’orth St., New York City. 


George M. Brydon, General Man- 
ager, Butterfield Division, Union 
Twist Drill Co. 


GrorceE M. Brypon has been ap- 
pointed general manager of the But- 
terfield Division of Union Twist 
Drill Co., Derby Line, Vt. 


Brown & SHARPE Mec. Co., Prov- 
idence, R. I., has announced an 
agreement with Lire-RoLLWway 
CorporATION, Syracuse, N. Y., to 
sell the latter’s automatic magazine- 
loading bar feed for installation on 
Brown & Sharpe single-spindle au- 
tomatic and hand screw machines. 
The agreement permits Brown & 
Sharpe to install, service, and main- 
tain the Lipe bar feed together with 
the above machines anywhere in the 
United States and Canada. 


New York and New Jersey 


U. S. INpusrrigs, INc., New York 
City, has reorganized and consoli- 
dated manufacturing and marketing 
functions in three of its major divi- 
sions. In the reorganization Axelson 
Mfg. Co., Los Angeles, Calif., has 


moved their engine-lathe production 
operations to the Clearing Machine 
Division with plants in Chicago and 
Hamilton, Ohio. The lathes will be 
manufactured by Clearing but they 
will continue to be sold by Clearing 
under the Axelson name. Axelson 
aircraft production, principally in- 
volving landing gears, struts, hy- 
draulic equipment, etc., has for ad- 
ministration purposes been consoli- 
dated with Western Desicn & 
Mrc. Corporation, Santa Barbara, 
Calif. Axelson’s new aircraft facility 
in Montebello, Calif., will enlarge its 
scope to include the manufacture of 
electronic and electromechanical de- 
vices developed by Western Design. 
Clearing Machine Corporation, Chi- 
cago, Ill., has become U. S. Indus- 
tries’ central producer of heavy-duty 
machine tools, presses, and lathes. 
Axelson, already a major producer 
of oil fuel equipment, including 
pumps, sucker rods, and _ allied 
equipment, will expand even more 
in this field. 


E. Smita has_ been 
elected president of the Solid Car- 
bide Institute, a national organiza- 
tion with headquarters in New York 
City and composed of fifteen indus- 
trial companies that manufacture 
solid carbide tools. Mr. Smith is as- 
sistant to the general sales manager 
of Pratt & Whitney Co., Inc., West 
Hartford, Conn. 


STANDARD GaGE Co., INc., Pough- 
keepsie, N. Y., has announced the 
appointment of KENNETH E. Wan- 
DEL as direct branch office repre- 
sentative in the Chicago area, PAuL 
L. Kruecer has assumed a similar 
position in the company’s Philadel- 
phia territory. 


Joun J. LonrMan has joined Rus- 
sell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y., as manager 
of distribution to head the newly 
organized department of distribu- 
tion. 


OakiTE Propucts, INc., New 
York City, has announced two new 
technical service representatives— 
DonaLtp R. Dutrron has been as- 
signed to Lansing, Mich.; Georce D. 
III, to Vermont. 


J. Grauam has been pro- 
moted to the position of director of 
research, Buffalo Forge Co., Buffalo, 
N. Y. 


Rosert R. Mutter has been ap- 
pointed Western sales representative 
for Consolidated Machine Tool Divi- 


> 

% 


| i ( ). Superior Carbide Grade 


for vertical turret lathe and boring mill operations 


VR-75 super steel-cutting carbide grade outperforms all other carbide grades on 
heavy machining operations where high heat is generated. Its high heat resistance, 
high shock resistance and high edge strength have proven to greatly increase 
production on vertical turret lathe and boring mill operations. For example, a 
leading gear manufacturer in Southern Ohio doubled production with VR-75 on 
the following operation: 


Machine: Vertical boring mill Previous Carbide VR-75 
Operation: Turning 26” O.D. RPM 32 

Material: 4550 heat-treated steel SFPM 220 

Depth of cut: 3” to 2” FEED .012” 

Coolant: None 


In addition to its outstanding performance on tough jobs, VR-75 gives excellent 
performance on a wide range of general steel machining operations. For complete 
information on the application of VR-75, call on the assistance of your skilled 
local V-R field service engineer. He can help you achieve major production econo- 
mies with this new machine. 


VR-75 is available in inserts, blanks and tools for all types 
Se Sees of machining, as described and priced in new BULLETIN 


o-= No. 577. Ask for your copy, without obligation. 


MANUFACTURERS OF: 
| CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 


Vascoloy-Ramet Corporation 


SUBSIDIARY OF FANSTEEL METALLURGICAL CORPORATION 
898 Market Street, Waukegan, Illinois 


For more information fill in page number on Inquiry Card, on page 233 
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sion of Farrel-Birmingham Co., Inc., 
Rochester, N. Y. 


PERMACEL TAPE CORPORATION, 
New Brunswick, N. J., has changed 
its name to Permacel-LePage’s, Inc. 


Pennsylvania 


TRENT TuBeE Co., East Troy, Wis., 
a wholly owned subsidiary of Cruci- 
ble Steel Company of America, 
Pittsburgh, Pa., has announced two 
appointments in its general sales de- 
partment. CHARLES A. KUHN- 
MUENCH has been made sales man- 
ager for the Chicago-Indianapolis- 
St. Louis district with headquarters 
in Chicago. H. 
has been named sales manager for 
the Pittsburg)-Cleveland-Cincinnati 
district with headquarters in Pitts- 
burgh. 


Landis Tool Co., Waynesboro, 
Pa., has appointed the R. O. Deap- 
ERICK Co., Orlando, Fla., exclusive 
distributor for Landis grinders in 
the central Florida area. 


CarL BENSON is now operating 
out of the Philadelphia office as sales 
engineer for Clearing Machine Cor- 
poration, division of U. S. Indus- 
tries, Inc., Chicago, Ill. 


KENNETH E. McKown has been 
promoted to assistant manager, Steel 
Sales Division, Firth Sterling Inc., 
Pittsburgh, Pa. 


KENNAMETAL INc., Latrobe, Pa., 
has announced the appointment of 
INpusTRIAL SupPLy Co., Tulsa, 
Okla., as distributor for its hard-car- 
bide metal-cutting tools in the Okla- 
homa territory. The company also 


Roger M. McCray, district manager, 
Kennametal Inc. 


has established a Cleveland, Ohio, 
district office with Earte E. Boyer 
as manager. RoceR M. McCray has 
been appointed district manager in 
Cincinnati, Ohio, to replace GEorGE 
J. Rate, who retired. 


Albert C. Wedge, vice-president 

in charge of manufacturing, De- 

Walt Inc., subsidiary of Ameri- 
can Machine & Foundry Co. 


ALBERT C. WEDGE has_ been 
elected vice-president in charge of 
manufacturing for Dewatt_ Inc., 
Lancaster, Pa., subsidiary of Ameri- 
can Machine & Foundry Co. 


CARPENTER STEEL Co., Reading, 
Pa., has opened a mill branch ware- 
house and office in Chicago, Ill. It 
will be the midwestern headquarters 
for both the parent company and its 
Alloy Tube Division. 


CRUCIBLE STEEL COMPANY OF 
AMERICA, Pittsburgh, Pa., has an- 
nounced that, subject to Securities 
and Exchange Commission approval, 
it has acquired 100 per cent owner- 
ship of Rem-Cru Trrantum, INc., 
Midland, Pa. 


WESTINGHOUSE ELECTRIC CoRpo- 
RATION, Pittsburgh, Pa., has an- 
nounced that two Belgian ironworks 
firms—ATELIERS DE CONSTRUCTIONS 
ELECTRIQUES DE CHARLEROI 
(ACEC) and S. A. COcKERILL- 
OucrEE—have signed license agree- 
ments with Westinghouse Electric 
International Co. which will permit 
them to manufacture and sell all the 
non-military types of reactors de- 
veloped by the American company. 
At the same time, Westinghouse has 
announced the appointment of Epb- 
warRD E. Lacy as Pacific Coast 
manager of machinery electrification. 
Mr. Lacy will make his head- 
quarters at 410 Bush St., San 


258—MACHINERY, December, 1957 


Francisco. Also M. L. McCartney 
has been appointed works manager 
for the distribution transformer de- 
partment of the Westinghouse Trans- 
former Division, Sharon, Pa. Mr. 
McCartney replaces C. E. Hutcn- 
IsON, who was recently named works 
manager for the company’s new dis- 
tribution transformer plant, now 
under construction in Athens, Ga. 


Epcar W. ENGLE has been ap- 
pointed development engineer of 
Kennametal Inc., Latrobe, Pa. Mr. 
Engle will be concerned with the 
development of new products in con- 
nection with the company’s current 
expansion program. 


Obituaries 


Clayton R. Burt 


CLayton R. Burt, internationally 
known in the machine tool business 
and a former president and chair- 
man of the board for Niles-Bement- 


Clayton R. Burt 


Pond Co., now Pratt & Whitney Co., 
Inc., died October 21 at the age of 
eighty-two years. Mr. Burt was also 
a former president of Potter & John- 
ston Co., Pawtucket, R. I., a Niles 
division. During his active career he 
had worked for Brown & Sharpe 
Mfg. Co., Providence, R. I.; Barber- 
Colman Co., Rockford, Ill.; Russell 
Motor Car Co., Toronto, Canada; 
New Process Gear Co., Syracuse, 
N. Y.; and Austin Machinery Co., To- 
ledo, Ohio. At the time of his retire- 
ment in 1950 he had been active in 
Pratt & Whitney affairs for more 
than a quarter of a century. The 
company has recently established a 
scholarship in his name to go each 
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CHIP-BREAKER ASSEMBLY: On the 
opposite end, mounted under the 
reciprocating chip-breaker wheel is 
the chip-breaker table with vertical 
adjustments. It accommodates ad- 
justable tool block fixture which 
holds tool in place while grinding 
chip-breaker groove at desired angle. 


DUAL PURPOSE 
RECIPROCATING 
TOOL GRINDER 


Ex-Cell-O takes all the work out of both 


TWO MODELS AVAILABLE: Style 142 
for conventional grinding with vitrified 
or diamond wheels; Style 264, 
equipped with metal-bonded diamond 
wheels, for electrolytic grinding. 


conventional and chip-breaker tool grinding 


Now an entirely new reciprocating double end tool 
grinder designed by Ex-Cell-O to do two jobs in one— 
conventional grinding on one end, chip-breaker grind- 
ing on the other—has now been added to Ex-Cell-O’s 
line of conventional, double end, carbide and Method 
X tool grinders. The difference is the adjustable, power- 
controlled reciprocation of grinding wheels. The oper- 
ator need only hold the tool at the pre-set angle. 


Other features of this new grinder include: variable 
stroke (0 to 12”); variable number of reciprocations 
(0 to 220 strokes per min.); in-built motorized precision 
grinding spindle, saddle-mounted to reciprocate along 
hardened and ground bars which are mounted on 
pre-loaded ball bushings. You'll want to see for your- 


self the capabilities of this new Ex-Cell-O—to do so, 
simply contact your local Ex-Cell-O Representative. 
Or, if you wish, write direct to Ex-Cell-O, Detroit. Ask 
for Bulletin 461872. 


EX:CELL-O 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING SPINDLES 
¢ CUTTING TOOLS « TORQUE ACTUATORS « RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS » AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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year to a deserving son or daughter 
of one of the company’s employes. 
Mr. Burt’s activities in behalf of the 
machine tool industry brought him 
the presidency of the National Ma- 
chine Tool Builders Association in 
1936 and 1937. Last year top offi- 
cials of the Association presented 
him with a large silver bowl with 
engraving expressing the affection in 


New Books and 


Work Samp.uinc. By Ralph M. 
Barnes. 283 pages, numerous 
charts and tables. Published by 
John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, 
N. Y. Price, $7.95. 

This book offers a thorough analy- 
sis of the work sampling technique— 
an important tool of work measure- 
ment and analysis. It is an excellent 
reference and guide, and the funda- 
mentals of the work sampling tech- 
nique are explained clearly and lu- 
cidly. Specific directions are offered 
to show how to apply this measure- 
ment technique in an individual of- 
fice or factory. The book also offers 
detailed results of research done in 
the field (including Tippett’s pio- 
neering paper on the subject) and 
provides case histories, contributed 
by men of national prominence in 
the field, which illustrates the appli- 
cations of the technique in actual 
situations. 


Cast Metats Hanp.inc. Published 
by American Foundrymen’s So- 
ciety, Inc. Golf and Wolf 
Roads, Des Plaines, Ill. 320 
pages, 8% by 11 inches. Price, 
$10; available to AFS member- 
ship at $7 per copy. 

This manual is for design engi- 
neers’ use when developments from 
drawing boards and research labora- 
tories must be converted into com- 
ponents and end products. It is com- 
piled specifically to enable the user 
of cast metals to select the material 
best suited for his purpose, and to 
give him the needed information that 
will facilitate cooperation with foun- 
dries to obtain castings which will 
best meet his engineering require- 
ments. 

Reliable working data is presented 
for utilizing properties of cast metals 
to the greatest engineering advan- 
tage, unbiased and substantiated in- 
formation on new developments in 
cast materials, and practical up-to- 
the-minute facts on how to get the 
most out of castings designs. 
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which he was held by the entire 
machine tool industry. 


Epcar O. LANDsSTROM, secretary 
of Sundstrand Machine Tool Co., 
Rockford, Ill., died October 31st at 
the age of fifty-eight years. Mr. 
Landstrom joined Sundstrand in 
1949 and became secretary of the 
company in 1951. 


Publications 


MATERIALS HANDLING EQUIPMENT. 
By D. Oliphant Haynes. 636 
pages, 2200 illustrations. Pub- 
lished by Chilton Co., Inc., 56th 
and Chestnut Sts., Philadelphia 
39, Pa. Price, $17.50. 

This book presents the complete 
story of machines and systems, what 
they do, and how they do it. It brings 
its readers a total perspective that 
will enable them to spot key areas to 
watch, over-all systems to compare, 
new equipment to consider, and most 
important, a fundamental basis for 
planning materials-handling opera- 
tions, which account for 25 per cent 
of production cost. 

Some of the topics considered are 
basic types of equipment and their 
capabilities, unit-load handling, in- 
process handling, integration of pro- 
duction machinery with handling 
equipment, package handling, tech- 
niques for analyzing specific prob- 
lems, analysis and design of handling 
systems, cost analysis, and organiza- 
tion control of handling systems. 


MANUAL OF INSTRUCTIONS FOR ARC 
WE -pinc. 40 pages. 8 1/2 by 11 
inches. Published by James F. 
Lincoln Arc Welding Founda- 
tion, Cleveland 17, Ohio. Paper- 
bound. Price, 50 cents postpaid 
in the United States. 

A guide to learning the basic skills 
of arc welding, this manual contains 
explanatory diagrams, illustrations, 
and ideas for useful projects. It can 
be used for self-instruction or as a 
text for a basic course in arc welding. 

Subjects treated are: basic weld- 
ing techniques and skills; the effect 
of heat on metals; common high car- 
bon alloy and tool steels and their 
preparation for welding; brazing, 
cutting, soldering, hard-surfacing; 
pipe welding and sheet-metal weld- 
ing, as well as welding supplies and 
equipment. The book contains an 
outline for condensed study and its 
general level of writing and subject 
matter presentation is aimed at high 
school teaching. 


Coming Events 


DecemMBerR 1-6—Annual Meeting 
of American Society of Mechanical 
Engineers has been announced. Con- 
current with the ASME sessions will 
be the annual meeting of the Ameri- 
can Rocket Society, an affiliate of 
ASME. Meetings will be held at the 
Statler and McAlpin hotels. Further 
information may be obtained from 
the ASME Meetings Department, 29 
W. 39th St., New York 18, N. Y. 


January 13-17—Annual meeting 
and display of the Society of Auto- 
motive Engineers has been an- 
nounced. It will be held at the Sher- 
aton-Cadillac and Statler Hotels, 
Detroit, Mich. 


January 27-30—Plant Mainte- 
nance and Engineering show, which 
returns to Chicago for the first time 
in three years, will be held in the 
International Amphitheater. The An- 
nual Plant Maintenance and Engi- 
neering Conference is also set there 
for the same week. For further in- 
formation contact Clapp & Poliak, 
Inc., 341 Madison Ave., New York 


Aprit 14-17—Design Engineering 
Show and American Society of Me- 
chanical Engineers’ Design Engi- 
neering Conference will be held in 
the International Amphitheater, Chi- 
cago, Ill. For further information 
contact Clapp & Poliak, Inc., 341 
Madison Ave., New York 17, N. Y. 


May 1-8—American Society of 
Tool Engineers’ 1958 Tool Show and 
twenty-sixth annual convention will 
be held in Conventional Hall Center, 
Philadelphia, Pa. For further infor- 
mation contact the Exposition Com- 
mittee of the American Society of 
Tool Engineers, 10700 Puritan Ave., 
Detroit 38, Mich. 


May 12-16—Southwestern Metal 
Exposition and Congress, sponsored 
by the American Society for Metals, 
will be held at State Fair Park, Dal- 
las, Tex. For further information 
contact the American Society for 
Metals, 7301 Euclid Ave., Cleveland 
3, Ohio. W. H. Eisenman, managing 
director. 


June 9-13—Fourth International 
Automation Exposition and Congress 
will be held in the Coliseum, New 
York City. For further information 
contact Richard Rumbach Associ- 
ates, 845 Ridge Ave., Pittsburgh 12, 
Pa. 


FULL-UNIVERSAL MACHINES 
for 
DRILLING—TAPPING— THREADING 


Batteries of Snow machines are found in many plants 
where high production output must be combined with 


quick set-up, low tooling cost, and the highest degree 
of accuracy. 


Single Spindle Machines A section of the second operation department of 
the REVERE CAMERA COMPANY is shown 
where the precision components for REVERE 
cameras and projectors are processed. 
Where ‘“‘quality” of product is of extreme im- 


Drilling and Tapping Units portance, the decision is to standardize on 
Snow equipment. 


Two Spindle Machines 


Angular Machines 


Automatic Jigs and Fixtures 


Nut Tapping Machines 
Horizontal Machines 
Drill Press TapHeads ANWFACTURING COMPANY 


435 EASTERN AVENUE, BELLWOOD, ILL. 
Suburb of Chicago’ 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—261 
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Complete kit of equipment for maintenance of gage-blocks like 
the set shown in the center of illustration. 


Maintenance Kits for Gage-Blocks 


The DoALL Co., Des Plaines, IIl., 
is now furnishing a complete main- 
tenance kit with all DoALL gage- 
block sets of thirty-eight pieces or 
larger at no additional charge. This 
kit permits the user to conveniently 
keep the individual blocks clean, 


rust-free, 


deburring 


of lint-free 


booklets and two Aerosol type con- 
tainers with specially compounded 
liquids for gage-block care. One of 
them is DoALL “Gage Block Pre- 
servative” and the other, DoALL 
“Gage Block Cleaner”. 

The booklets included with the 
maintenance kit are a question and 
answer booklet, “The Facts of Gage 
Block Life,” and one entitled “How 
to be Your Own Bureau of Stand- 
ards.” The gage-block sets which are 
packaged with the maintenance kits 
are sealed in an air-exhausted plastic 
bag. The bag also contains a package 
of Silica Jel for moisture protection. 


Annual Index to MACHINERY 


The annual index to Volume 63 of 
Macuinery (September 1956 to Au- 
gust 1957, inclusive) is now ready 
for distribution. Subscribers who 
have not previously requested copies 
can obtain them without charge by 
writing to Macuinery, Circulation 
Department, 93 Worth St., New 
York 13, N. Y. 


and burr-free, thus assur- 
ing accuracy and long life. As shown 
in the illustration, the complete kit 
consists of a black granite-diorite 
stone, 
brush, insulated forceps, a large box 
“wipes,” 


America’s first production V-type, 
water-cooled, eight-cylinder engine 
for automobiles appeared in 1914, 


Cadillac models 


camel’s-hair 


and was used in the 
for that year. 


two informative 


STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 1912, AS 
AMENDED BY THE ACTS OF MARCH 3, 1933, AND JULY 2, 1946 
(TITLE 39, UNITED STATES CODE, SECTION 233) SHOWING THE 
OWNERSHIP AND MANAGEMENT 


of Macuinery, published monthly at Bristol, Conn 
tober 1, 1957. 


for Oc- 


1. The names and addresses of the publisher, editor, man- 
aging editor, and business managers are: Publisher, The In- 
dustrial Press, 93 Worth St., New York 13, N. Y.; Editor, 
Charles O. Herb; Managing Editor, Charles H. W ick; Busi- 
ness pee rs, Robert B. Luchars, Edgar A. Becker, and 
wen L. Gray. The address of all the foregoing is 93 Worth 

, New York 13, N. Y. 


2. The owners of 1 per cent or more of the total amount 
of stock are: The Industrial Press, Robert B. Luchars, Edgar 
A. Becker, Franklin D. Jones, Walter E. Robinson, Charles O. 
Herb, Harold L. Gray, Clifford Strock, and Suno E. Larson, 
all of 93 Worth St., New York 13, N. Y.; Helena E. Oberg, 
65 Eighty-second St., Brooklyn 9, N. Y.; Edgar L. Becker, 
Nominee for Nancy Jane Becker, Susan Louise Becker, and 
Donald Louis Becker, 714 Wellington Road, Ridgewood, 
N. J.; First National Bank of Montclair and Robert B. Luchars, 
Trustees (Beneficiaries unknown), Upper Montclair, N. J.; 
First National Bank of Montclair and Leigh Roy _—— Trus- 
tees (Beneficiaries unknown), Upper Montclair, N. J.; First 
National Bank of Montclair and Kenneth D. eR Trus- 


tees (Beneficiaries unknown), Upper Montclair, N. J.; David 
D. Ketchum, 38 Mill Road, Falmouth, Mass.; Lee W. Noyes, 
Guardian for Susan Yarnall Urban, Greensboro, Vt.; Lee W. 


Noyes, Trustee under the Will of Robert L. Urban, Greens- 
boro, Vt.; 
Mass. 


and John T. Urban, 8 Craigie Circle, C Cambridge 38, 
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3. The known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amount 
of bonds, mortgages, or other "I are: Charlotte B. 

Baldwin, 420 Clinton Ave., Brooklyn, N obert B. Luchars 
and Franklin D. Jones, both of 93 W. oath St., New York 13, 
N. Y.; Ann Pelletier, 116 Pinehurst Ave., New York 33, N. Y.; 
Elizabeth Y. Urban, 38 Lakeview Road, Asheville, N. C.; 
Helen L. Ketchum, 231 King St., Cohasset, Mass.; Wilbert A. 
Mitchell, 28 Harlow Road, Springfield, Vt.; and Henry V. 
Oberg, 6825 Almansa St., Coral Gables, Fla. 


4. Paragraphs 2 and 3 include, in cases where the stock- 
holder or security holder appears upon the books of the com- 
pany as trustee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee is acting; 
also the statements in the two paragraphs show the affiant’s 
full knowledge and belief as to the circumstances and condi- 
tions under which stockholders and security holders who do 
not appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a bona 
fide owner. 


EDGAR A. BECKER, Business Manager 


Sworn to and subscribed before me this 19th day of Septem- 
ber, 1957. (SEAL) 


ALEXANDER LOYKA 


Notary Public, State of New York 
No. 31-7611350 
Qualified in New York County 
Commission Expires March 30, 1958 


— 
es 


| 
Close-up view of the three-station work fixture. Note hydraulic clamping 
arrangement. 


A large manufacturer of appliance components slashed production 
costs with a standard Ex-Cell-O Boring Machine. The machine rough 
and finish bores and counterbores the central holes in aluminum 
mounting flanges at the rate of 3 parts every 36 seconds! That's 5 parts 
per minute! 


The machine that performs this operation is the Ex-Cell-O Style 112-D, 
a hydraulically-operated single-end boring machine. Rugged and ver- 
satile, this machine uses one or more spindles for rotation of either the 
part or tools for accurate boring of a wide variety of medium and 
large-size parts. With the right tooling, this standard machine can handle 
both large and small production runs, or can be adapted to a completely 
automated installation! 


This type of machine can make a big difference in your production 
figures. To find out how much difference get a quotation from your 
Ex-Cell-O representative. 


CORPORATION 
DETROIT 32, MICHIGAN 


Heavy lines show cuts made 
by tools. 


Aluminum mecunting flanges 
automatically bored on this 
Ex-Cell-O Boring Machine. 


view of stanciard Ex-Cell-O 
Style 412-D Precision Boring 
Machine, built for extra pro- 
duction. 
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BUT WOULDN'T YOU 
RATHER HAVE THE LATEST 


Now See 


another significant 
advance in a sel 
great tool line 


Heller 


Flat Ground 


Die Steel 


Heller’s new JOB TEMPERED Flat Ground 
Die Steel is a truly significant advance in the field. 


For one thing, its analysis is reeommended by 
a group of leading consulting metallurgists. For 
another, it is precision-ground to a smooth surface 
finish of 25 to 35 micro-inches with all surface 3 
defects and decarburization removed to save ron 
time and effort in tool making. 


It’s easy to heat-treat, too. For instance, 
Heller Oil-Hardening Die Steel will achieve a 
Rockwell C hardness of 64-65 when hardened 
within a temperature range of 1450°F. to 1540°F. 
And a similarly wide range applies to the Air- 
Hardening type. Simple tempering instructions 
are supplied with each piece, so the entire heat- 
treating process is non-critical and virtually 
foolproof. As a result, you are sure of getting all 
the benefits of JOB TEMPERED tools, dies, 
jigs and fixtures when they’re made from this 
superior Heller Die Steel. 
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TECHNICAL ADVANCE? 


Check 
the Die Steel 
or 
Tool Steel 
you may be 
using now. 


Then let us show you why Heller JOB 
TEMPERED Die Steel is more efficient 
and economical to use... and will turn 
out tools that will do the job better and 
last longer. 


Here are the Facts! 


Heller’s new folio of JOB TEMPERED 
Flat Ground Die Steel will give you full 
information on sizes and types available, 
heat treating, applications, physical proper- 
ties, ete. 


Write today for your copy. 


... the analysis recommended by leading consulting 


metallurgists for Job Tempered Tools and Dies 


SOLD EXCLUSIVELY THROUGH 
A __/\ Weller 


DISTRIBUTORS 


"YOUR OUTSIDE TOOL ROOM’ 


Heller Tools 


HELLER TOOL CO., America's Oldest File Manufacturer 
_Newcome, stown, Subsidiary of Simonds 
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by DELMAR W. KARGER, B.S.E.E., M.S.Gen.E. 
Manager, New Product Development 
The Magnavox Company 


and FRANKLIN H. BAYHA, B.S.M.E 

Registered MTM Practitioner 

Senior Industrial Engineer 

The Magnavox Compeny 
In the Foreword, Dr. Harold B. Maynard, outstanding authority in the field of work 
measurement, says: “Because of its practical flavor, the book will encourage practi- 
cality in approach to all who study it carefully. Of necessity, it describes in some 
detail the procedures which it advocates. It does so, however, from the standpoint 
of those who have used them to solve practical problems with which they have 
been confronted. The book reports no new research done by the authors themselves 
and advocates no untested ideas which they may hold. Instead, patiently and pains- 
takingly, it tells the reader step by step what he must know and do to handle a 
work study assignment acceptably under a wide variety of conditions. 


ANNOUNCING 


METHODS 
and TIM 


630 Pages — 120 Illustrations 


$1.00 


In Canada 


and overseas 912.69 
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It’s finally here! A book on scientific management and 
work measurement that’s really new! ENGINEERED 
WORK MEASUREMENT is the comprehensive, authori- 
tative book on this vital topic for which you've been wait- 
ing. Now for the first time you will be able to study 
Methods-Time Measurement and Time and Motion Study 
in one coordinated text. 


METHODS-TIME MEASUREMENT 


ENGINEERED WORK MEASUREMENT is the up-to- 
date, complete text on Methods-Time Measurement, the 
internationally recognized, and outstanding, predeter- 
mined time system. To help you get the most out of to- 
day’s rapidly shrinking labor dollar, this book will show 
you how to analyze and eliminate wasteful and inefficient 
procedures and set up sound money-saving methods for all 
types of work operation. 


ENGINEERED WORK MEASUREMENT covers MTM 
thoroughly, expertly. Gives its background and history, its 
new approach and new methods. For example, the book 
devotes fourteen chapters to the fundamentals of MTM, 
such as Reach, Move, Grasp, Release. Every term is defined 
and illustrated. Special MTM Mathematics, standards, ap- 
plications, organization and development of MTM train- 
ing courses are covered in this all-encompassing text. 


SPECIAL FEATURE CHAPTER 


ENGINEERED WORK MEASUREMENT includes a 
chapter on Simplified MTM, especially for the design en- 
gineer, tool engineer, foreman, or anyone who wants to 
determine exactly which of several work methods is most 
efficient for performing a given operation. Tables of Orh- 
cial MTM working data are included for your convenience. 
A removable, pocket-size card containing official MTM 
data, and handy for on-the-job use is also inserted in each 
copy of the book. Both of these working aids are for direct 
application to specific work measurement problems and 
their usage is explained with step-by-step worked-out 
examples. 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. 
Please send me a copy of ENGINEERED WORK MEASUREMENT. 
[] | enclose check or money for $12.00. Send book postpaid. 

Bill me. 


Company Address........ 


if you want DOOKk sent t 


AN IMPORTANT NEW BOOK ON 


—TIME MEASUREMENT 
AND MOTION STUDY 


Position 


TIME AND MOTION STUDY 


ENGINEERED WORK MEASUREMENT also presents a 
thorough survey of Time and Motion Study as used to 
measure process and cycle times. Its background, uses and 
the latest and best in accessor equipment, techniques and 
time study forms are described and illustrated. 


A COMPLEMENTARY APPROACH TO MTM 


AND TIME AND MOTION STUDY 


Because ENGINEERED WORK MEASUREMENT covers 
both MTM and Time and Motion Study the reader can 
judge their distinct areas of application, as well as the 
many situations which demand their combined approach. 
ENGINEERED WORK MEASUREMENT is the only 
book that discusses MTM and Time and Motion Study as 
complementary systems. 

ENGINEERED WORK MEASUREMENT will provide 
the reader with a working knowledge of work measure- 
ment principles, techniques and data and complete famil- 
iarity with MTM. Its wealth of illustrations, charts, draw- 
ings and examples make this book both a valuable working 
reference for the practicing engineer . . . and a thorough 
text for the student. However you use it, ENGINEERED 
WORK MEASUREMENT is geared for practical applica- 
tion. It will help you: 


* Provide standard data and time formulas 

+ Control labor costs based on standards 

+ Evaluate existing systems 

+ Synthesize new improved methods and tool designs 
+ Estimate production costs 

* Establish individual time rates 


USE THIS HANDY ORDER FORM Send remittance and 


Save postage or check Bill me ind take idvantage ¢ 


five-day free examination offer 


(| ] Bill Company (Postage 15¢ will be added to billed orders) 
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GET PRODUCTION PLUS WITH THE LODGE & SHIPLEY POWERSHIFT PRESELECTOR 


It’s so easy... merely rotate cut speed dial to desired speed 
(computes the proper speed if required.) Then, when preset 
speed is needed... shift to it instantaneously at the apron! 


SAVES TIME 


Even a single change to the proper spindle speed can save 
important production time. A “‘compromise”’ speed setting 
may waste up to 50% of the machining time on one or more 
of a series of cuts. 


GIVES INCREASED TOOL LIFE 


Saving both time and money. Tools last longer and less time 
is wasted in changing and sharpening tools. 
INSURES FINER FINISH 


The right cutting speed means a better finish, resulting in 


CONVENTIONAL HEADSTOCK . 


—— 


greatly reduced or even no grinding . . . another important 
saving in time and cost. 


CUTS OPERATOR ERROR 


Preselection of cutting speeds saves operator effort and 
error. One speed can be preset; up to six others ‘‘pro- 
grammed” with handy indicator tabs. 


The Lodge & Shipley Powershift is operated by a simple, 
trouble-free electro-hydraulic system. It's safe, quick and 
positive .. . time after time. . .can be adapted for electronic 


programming or magnetic tape control for a full range of 
spindle speeds. 


For detailed literature, write: The Lodge & Shipley Co., 
3057 Colerain Ave., Cincinnati 25, Ohio. 


‘| the lathe head with a memory \\#4_/ and a helping hand<=_}) 
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CHAMBERSBURG 
CECO-DROP 


Piston-lift Gravity drop 
® Costs less to operate 
®@ Forges more minutes 
per hour 
®@ Forgings made faster 
@ Operation is easier 
and safer 
® Maintenance is cheaper 
@ Full stroke or short stroke 
without interruption 
@ Over 400 in service in 
over 100 forge shops 


i f 


hop 


Photo courtesy Bonney Forge & Too! Works 


Ceco-Drop and Trimmer 
for top production 


When the chips are down, it is continuous, trouble-free, 
quality production that puts you ahead of competi- 
tion. That fact explains why the Ceco-Drop (in com- 
bination with the “‘indestructible’’ Chambersburg 
Trimmer) has become in nine short years, the stand- 
ard gravity drop hammer of the forging industry. 


Write for descriptive Bulletins 


CHAMBERSBURG ENGINEERING COMPANY 
CHAMBERSBURG PENNSYLVANIA 


ALSO BUILDERS OF THE IMPACTER 
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CHAMBERSBUR 
FORGED STEEL SIDE 
TRIMMING PRESS 


Exceptional strength 

Jam-proof. Functions 
perfectly after stall-test 

© Uses minimum floor space 

® Accessible front and back 

Friction-slip Flywheel 

@ Interlocking forged steel 
side construction 

Low power consumption 

Safe 

@ Single or Double Crank 


5 | & = : 
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ALLENPOINT will give 
you a bulldog grip at 
no premium in price! 


Allen’s scientific redesign of the cup diameter on sei 
screws gives greatly increased resistance to with- 
drawal torque. You can count on Allenpoint Set 
Screws to stay tighter longer, under heavy strain and 
vibrations. This dependable premium performance 
of Allenpoints is yours to use without increasing the 
cost of manufacturing your products. 


Uniform Class 3A Threads ALLENPOINT’s performance compared for you 
Allenpoints’ smooth, uniform threads prevent off-lead 
conditions like Fig. 1. With Allenpoints, you have full, 
even contact between the a 
engaging flanks of the 

threaded members ( Fig. 2) 

—and a tight friction lock 

over the entire length of » 

the Allenpoint Set Screw. Fig. 1 


200 225 


Strong, clean, deep sockets allow serrated 
full wrenching leverage 
Sockets of Allenpoint Set Screws are 
cold forged to produce a deeper, 
smoother socket. No broach chips to 
interfere with proper seating of the 
key. This “pressur-forming” preserves 
the long steel fibers throughout the 
length of the screw—stronger walls 
allow maximum tightening torque. These actual-size, unretouched photographs show the 
cup pattern made by Allenpoints, serrated points, and 
A.S.A. standard cup point set screws in a 3/4” steel 
One more full thread on ALLENPOINTS! shaft. At each degree of tightening force, Allenpoints 


Allenpoint Set Screws have one : make a full circle pattern, penetrating deeper for 
more full thread than serrated . greater holding power. 


point set screws. That means pe 

more holding power—especially eT We'll be glad to send you more information and 

important when you're using STI samples of Allenpoint Set Screws and other Allen 

short lengths. Socket Screw products. 


Stocked and sold by leading industrial distributors everywhere 
Al é fea MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


For more information fill in page number on Inquiry Card, on page 233 
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Published in the interests of greater accuracy and quality in the tool room and on the production line by the 


Moore Special Tool Co., Inc., 734 Union Ave., Bridgeport 7, Conn., builders of Jig Borers, Jig Grinders, Panto-Crush 


Wheel Dressers, Precision Rotary Tables, Motorized Centers and a complete line of Hole Location Accessories. 


Why you should use the 
to inspect their own work 


In more than 90 per cent of all cases, the Moore Jig Borer and 
Jig Grinder provide the most accurate and efficient means 
for inspecting their own work. The advantages include: 


1. Considerable saving of time results from checking the 
piece in the original setup, while still in the machine. In 
addition, should an error be discovered—the work is in 
position for correction, 


2. The same directness which reduced sources of locational 
error in comparison to toolmaker error also reduces the 
number of steps and sources of error in inspection. 


3. The machine’s measuring system is fully as accurate as 
any standard that might be used in its stead. The inspection 
values, determined by means of this system, are likely to 
be more accurate than those attained by any other shop 
standard because reorientation errors are eliminated. 


4. The machine spindle provides a rotatable mounting for 
an indicator. Holes can be picked up directly in this man- 
ner, without use of plugs or pins. Out-of-roundness, often 
mistaken for out-of-location, is easily detected and identi- 
fied. Full 360° rotation of spindle provides a double in- 
dicator reading of any error, thus increasing readability 
By vertical movements of the spindle and indicator the 
shape of the hole can be explored revealing taper, bell- 
mouth or barrel shape. 


5. Contours, one of the most difficult, time-consuming jobs 
of inspection, can be rapidly and accurately measured and 
inspected by use of the “indicator measuring” technique. 
The drawing at the right shows dimensions to be inspected 
on a complex contour. Of this job it might well be said, 
“How else would you inspect it?” 


6. Work jig bored or jig ground to polar coordinates on 
the rotary table can be inspected to rectangular coordinates 
in the same setup. This not only provides a check on pos- 
sible errors in settings; it eliminates sources of rotary 
table errors. 


7. Paradoxically, the machines will actually inspect some- 
what more accurately than they will locate, under most 
conditions. During inspection, both machine and work are 
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Jig Borer and Jig Grinder 


free of vibration, stresses and temperature differentials, so 
that the accuracy of the measuring system is undiminished. 


8. A microscope, interchangeable with the indicator in the 
machine spindle, can pick up surfaces and small holes 
which cannot be conveniently reached with an indicator 
point, 
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Without modern methods, this contour presents 
a serious problem to inspect as well as to machine. 


Get ALL the answers 
from this new, 424-page book 


The information on this page is just a sample of the 
valuable, on-the-job aid you can get from Moore’s aill- 
new book, Hotes, Contours Surraces. Tells you 
how to produce tools, dies 
and precision parts the 
modern way. 424 pages, 
195 illustrations. 184 pages 
of Woodworth Coordinate 
Location Tables from 3 to 
100 holes. Price only $5 
in U.S.A., $6 elsewhere. 
Send check or money order 
to Moore Special Tool Co., 
Inc., 734 Union Ave., 


Bridgeport 7, Conn. 


For more information fill in page number on Inquiry Card, on page 233 
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Arrow Profiler hogs out aluminum 


at 8O cu. in./min. 


High feed, high speed, high horsepower—guts! For 
close tolerance, high production machining of 
aluminum, titanium or steel, be sure to see the new 
Arrow Profiler. Capable of any 360° profiling, 3- 
dimensional contouring, swarf or twist milling, the 
Arrow Profiler is easy to operate, accurate and 


versatile. And it costs less than any comparable 
machine. 


There’s a reason for Arrow’s low cost—simplicity. 
No frills. Just the basic machine you need, without 
little-used gadgets and accessories. Plus a simple 
manual concept of operation. The operator traces 
around a template with the stylus, and the cutter 
accurately duplicates the work to + .005 or better! 


Power and Capacity. 40 hp hydraulic spindle 
cuts steel up to the limit of cutters. 25 speeds from 
37 to 3000 rpm. Table is 42” x 144”, feeds up to 75 
ipm, traverses at 150 ipm. 


Rigidity and Accuracy. Plenty of ‘beef’ for the 
heaviest cuts. Even feeding a 1” cutter, 2” deep in 


aluminum at 40 ipm, the Arrow Profiler holds 
+ .005”. 


Speed and Ease of Operation. Manually oper- 
ated hydraulic tracer allows maximum feed as 
contours change. Unskilled operators become pro- 
ficient in less than a week. 

Write today for Bulletin PR-156A for a complete 
description of the Arrow Profiler. 


ARROW ENGINEERING COMPANY, INC. 1523 Oliver Avenue, Indianapolis 21, Indiana 
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production lines 
spark interest 
volume 
producers... 


The prospect of ordering an entire production line, ready made to produce a part 
to specification, has arrested the interest of many of the nation’s top production 
engineers. 

One source responsibility assuring better service; a line 100% harmonic, all 
stations engineered to work in perfect synchronization; integrated and auto- 
mated handling of work in process; utilization of common drives and bases, 
reducing operating costs and floor area, are some of the advantages of the 
packaged line that has production people talking. 

Federal/Warco pioneered the packaged line and have already produced auto- 
mated lines combining such operations as blanking, forming, drawing, welding, 
machining, drilling, assembling on a common base. 


For additional information contact the Federal/Warco representative nearest 
you or write direct. 


This Federal Packaged Produc- 
tion line welds, spot faces, reams, 
de-burrs, sets six bolts and welds 
them in place .. . ejecting fin- 
ished pedal brackets at a rate of 
775 pieces per hour, 


Federal / Wareo 


PACKAGED 
PRODUCTION LINES 


THE FEDERAL MACHINE AND WELDER COMPANY - WARREN, OHIO 
AFFILIATED WITH BERKELEY-DAVIS, INC., DANVILLE, ILLINOIS, MANUFACTURERS OF AUTOMATIC ARC WELDING EQUIPMENT. 


422 
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This possibility is worth your consideration. Many of our best customers use us in 
this manner—as their gear department—with all of our facilities geared to their gear 
needs. Would you like to learn how successful these associations have been, and what 


a similar service might mean to you in terms of reduced costs and better gears? 


Our Sales people are gear engineers. Would you like to talk to one? Write us at 
Richmond, Indiana—gear headquarters for many of America’s leading industries. 


ATON 


AUTOMOTIVE GEAR DIVISION 


MANUFACTURING COMPANY 
RICHMOND, INDIANA 


ep) GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
R 
GEAR-MAKERS TO LEADING MANUFACTURERS 
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Investigate the assembly savings 


Because P-K Type A Self-tap- 
ping Screws have clean, deep 
slots and sharp gimlet points. . . 
and because they are consist- 
ently uniform, Reznor Mfg. Co. enjoys 
important savings in the assembly of 
their gas heaters. 


To hold the plastic handle 
halves of their Instant Heat 
Soldering Irons together, The 
Lenk Mfg. Co. specifies P-K 
Type F Self-tapping Screws. 
No need for a separate tapping opera- 
tion. Production is increased and 
costs reduced—thanks to P-K Screws. 


Melnor Industries, Inc. (for- 
merly Melnor Metal Prod- 
ucts Co.) puts assembly 
strength into their famous 
“Swingin’ Spray” oscillating 
lawn sprinkler by fastening zinc and 
aluminum parts with P-K Self-tap- 
ping Screws —7 Phillips Head Type 
Z and 18 Type F. They start right 
... drive right ... and stay tight. 


PARKER-KALON DIVISION, General American Transportation Corporation 


Manufacturers of Self-tapping Screws, Socket Screws, Screwnails, Masonry 
Nails, Wing Nuts and Thumb Screws 


PARKER-KALON fasteners 


Sold Everywhere Through Leading Industrial Distributors 
Factory: Clifton, New Jersey—Warehouses: Chicago, Illinois—Los Angeles, California 
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DEMONSTRATION UNIT for the Casement Window Operator 


, @ product of The H. S. Getty & Compa 


ony, Inc., subsidiary of Trans Continental Industries, Inc. At left on sill is 
Anaconda D Die Pressed Forging for the operating arm gear. To its right is the finished part after trimming i 


teeth in. Upper right: hinge blank cut fr 


>m long mill length of an Anaconda Extruded Shape 


2perations around circumference of gear head and in the hole—and hobbing 
blank with slots milled and pinholes drilled in knuckles — finished hinge leaf 


How Anaconda die pressed forgings 
and extrusions cut costs for Getty* 


Forgings save 30%. The H. S. Getty & Company, Inc., Phil- 
adelphia, is a leading manufacturer of marine, window and 
builders’ hardware. They used to fabricate the operating 
arm gear for their casement window operator (above) from a 
leaded sheet brass stamping. The American Brass Company 
suggested a switch to die pressed forgings. Getty tried it, 
doing a trimming operation in the hole and periphery of the 
head — then hobbing in the teeth. Metal saving on each 
unit was 7 ounces. Machining was cut 10% — for an over-all 
saving of 30%. 

Extruded shapes cut machining and finishing. The illustra- 
tions above right show the steps in fabricating Getty butt 
hinges from an Anaconda extruded shape. This short cut to 
a superior product gave Getty a simplified shop production 
routine that eliminated several costly machining and finish- 
ing operations — because the extruded shape has the exact 
cross section of the finished hinge. And, because of the 
dimensional accuracy of extruded shapes, each part is readily 
adaptable to drill jigs and milling fixtures. These precision 


For more information fill in page number on Inquiry Card, on page 233 


hinges will perform well, too, because extruded metal is 
wrought metal — tough, strong, and dense-grained. 


Find out how Anaconda short cuts can help you. If the pro- 
duction possibilities of die pressed forgings or extruded 
shapes look promising to you, send us a sketch, sample, or 
description of each part you have in mind. We'll be glad 
to tell you about costs — and about possible savings, too. 
Address: The American Brass Company, Waterbury 20, 


Connecticut. 
*Subsid 


5773 
rans Continenta 


ANACONDA 4 


DIE PRESSED FORGINGS 
EXTRUDED SHAPES 


BY THE AMERICAN BRASS 
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A modern line of versatile, dependable 


products designed to fill your requirements! 


Permanent magnetic chucks* 


A completely new, full line of chucks with 
the most permanent magnets ever produced. 
They’re ceramic, with many times the coercive 
force of alloy magnets. Face is all steel, with 
no soft insulating material; weight is only 
half that of conventional permanent chucks; 
low, low height gives extra machine capacity; 
fine pole divisions for maximum holding 
power. All magnetic fields are controlled to 
prevent magnetization of machine table or 
ways, as well as cutting tools — making them 
ideal for milling and planing. 


Vacuum Chucks 


Walker Vacuum Chucks give top perform- 
ance in the holding of non-ferrous metals. 
Designed in response to the special require- 
ments of the aircraft, glass and other indus- 
tries, Walker Vacuum Chucks are used exten- 
sively in the working of aluminum, brass and 
other alloys, and similar non-magnetic 
materials. 


Electromagnetic Chucks 


As the originators of electromagnetic 
chucks, O.S. Walker has had an unequalled ex- 
perience in this specialized field. The present 
modern line includes standard, bar pole, con- 
centric gap, tool room, swivel, vertical face 
and rotary models in sizes to meet every 
manufacturing requirement. A new, complete 
catalog on this line is yours for the asking. 


* Patent applied for 


O. Ss. WA L K E R COMPANY, INC. 


WORCESTER 6. MASSACHUSETTS, U.S.A. 


Permanent magnetic and elecro-magnetic rotary and rectangular chucks, 
demagnetizers, lifting magnets, vacuum chucks. 
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Jack Heintz Saves 


Por Hour... 


with TOCCO Induction Brazing 


Brazing Costs Down—When Jack & Heintz engi- 
neers switched from torch brazing to automatic 
induction, brazing cost of these inverter brush 
mounts fell from $.05 to $.006 each—a reduction 
of 83% in direct labor costs alone! Additional 
savings result because less cleaning is required 
after TOCCO, and fuel costs are much lower, too. 


Brazing Production Up— While costs dropped, 
production on the part zoomed—from 40 to 360 
brazed assemblies per hour. Furthermore, rejects 
and scrap, formerly high, are now negligible. 


Versatility—The part shown is just one of over 
25 parts, large and small, which alert J & H engi- 
neers have converted from old-fashioned brazing 
methods to modern, automatic TOCCO. Overall 
brazing costs (TOCCO brazing versus former 
methods used) are down 75%—brazing speed, 
up 100%, 


For more information fill in page number on Inquiry Card, on page 233 


If the manufacture of your product involves braz- 
ing, heat-treating, forging or melting of ferrous 
or non-ferrous metals, don’t overlook TOCCO as 
a sound method of increasing produotion, improv- 
ing product quality and slashing costs. 


Mail Coupon Today — NEW FREE Bulletin 
The Ohio Crankshaft Co. + Dept. M-12, Cleveland 5, Ohio 


Please send copy of "Typical Results of TOCCO Induction Brazing 


and Soldering” 
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dust 
THE OHIO CRANKSHAFT COMPANY 
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Talide Tools... 


PROVED BEST 


CONSTANT RESEARCH PAYS OFF! 


Year after year Talide metal improves in hard- 

ness, strength, rupture resistance and crater 

resistance properties. Processed in latest type 

vacuum electric furnaces under rigid laboratory 
control—all Talide grades are uniform 
and consistent in quality. 


Call in a Talide sales engineer to recommend proper tool- 
ing for your machining operations, or write for 76-page 


catalog No. 56-G. METAL CARBIDES CORPORATION, 6001 
Southern Blvd., Youngstown 12, Ohio. 


CARBIDES CORDS 
“RT” STYLE “RIT STYLE 
(TALIDE:’ 
STB” STRIPS ROD STOCK 


KLAMP-LOK TOOLHOLDER INSERTS 
"SQ" 
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INU DE - EMP. 
CE IN TUNGSTEN CARBIDE METALLURGY 


BY TEST! 
costs OnLy g1.695 Leading applianc® manuracturer gets supe- ¢ : 
riot results with Talide standard prazed-tyP® tool. a 
Operation Complete finishing yncludind ghreadind of 
} Tool. -- standard Talide tool Grade 5-90. 
Speed (S.FM-) Feed. 0s” Depth of Cut. 903” - ; 
averag® No. of pes: grind 600 415 
pvered® No. of regrinds per gool \4 
90 pAYS OF GRUELING TESTS at easter™ aircraft engine plant 4 : 
rates Talide Grade 5-92 Best bY Test” \ 
Machine 36” Bullard Multimatic 
Operation Facind: qurnind and borind 2\" thick cast- 
ing to site- (Heavy scale. bead weld, and out of round i! ee: 
Depth of 60 *° 500 
Result. 21-34 Pc. average compared to for newt best — 
premium grade tool preaked® cut 15°/o: 
A \arae miawest automotive plant recently conducted an extensive test f 
to determine the best cutting metal for machining ie 
results proved TALIDE BY TEST! 4 
Machine Fay puromatic Lathe poe” : 
. Talide and Best ard Best 
materia! Grade 5-90 Carbide Carbide Oo 
4\40 Stee! 65 pct 
Armor Steel @3 65 pce 65 pcs 
f | 
ae 
PERIE! 


SHELL GARIA OIL 115 
specified for 


This is a typical boring 
set-up. Counterboring and 
trepanning tools give 
equally efficient results. 


LEBLOND-CARLSTEDT rariv sorer 


... the machine that produces deep holes 3 to 8 times faster 


The manufacturers of this new concept in deep hole 
boring say that the Rapid Borer was developed 
expressly to accommodate revolutionary new tool- 
ing which drills, bores and trepans at high speed 
with accuracy, and gives excellent finish. Cutting 
oil is forced between the boring bar and wall of 
stock, forming a continuous bearing. The oil is 
forced back through a hollow boring bar, carrying 
away the chips as it goes. Tool faces are kept clean 
and chip passage clear. Chips do not come in con- 
tact with finished bore. 


SHELL GARIA 


For more information fill in page number on Inquiry Card, on page 233 


To insure the success of this operation, a special 
cutting oil with extreme pressure and excellent 
cooling characteristics was required. Shell Research 
went to work, and out came a new addition to the 
Shell family of cutting oils . . . Garia® Oil 115. 


If you are interested in more technical information 
on Garia Oil 115, write Shell Oil Company, 50 West 
50th Street, New York 20, N. Y., or 100 Bush 
Street, San Francisco 6, California. 


OIL 115 
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Directory 


‘To find headings easily, look tor copitel letters ot top of each pege to denote locetion, 


ABRASIVE CLOTH, Paper and Beit 
Crane Packing Co., Morton Grove, Ill. 


ABRASIVES, Disc 
Carborundum Co., Niagara Falls, 


N. Y. 
Delta Power Tool Div., 400 N. Lexington Ave., 


Pittsburgh 8, Pa. 


Gardner Machine Co., Beloit, Wis. 

Norton Co., | New Bond St., Worcester, Mass. 

Simonds Abrasive Co., Tacony and Fraley Sts., 
Bridesburg, Philadelphia, Pa. 


ABRASIVES, Polishing, Tumbling, Etc. 
Crane Packing Co., Morton Grove, Ill. 


FIRST IN FILTRATION ADVANCEMENT 


Dual Manifold Filter-Matic 


VACUUM FILTER | 


For Constant, High 
Efficiency Filtration 
« 5 to 1000 G.P.M. 
Flow Capacities « 2 
Different Filter Ele- 
ment Designs e 2 
Forms of Permanent 
Filtering Media. 


Smaller size with greater filtering 
capacity has been designed into 
the new Dual Manifold Filter- 
Matic. Through the Dual Mani- 
fold principle, the clean coolant 
reservoir, no longer a part of the 
filter, can be varied to meet the 
specific needs of the system. Con- 
stant filtration is achieved by op- 


posite cycling of the dual mani- 
folds. When one manifold is fil- 
tering the other is backwashing 
on the cleaning cycle. Absolute 
filtration is possible through pre- 
coating. 

There’s more to tell of the advan- 
tages through this newest filtra- 
tion development for industry. 


Write for more complete information. 


—First in Filtration Advancement 
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INDUSTRIAL FILTRATION COMPANY 


15 INDUSTRIAL AVENUE 
LEBANON, INDIANA 


Warton Co., 1 New Bond St., Worcester 6, 
Ss 


ass. 
Simonds Abrasive Co., Tacony and Fraley Sts., 
Bridesburg, Philadelphia, Pa. 


ACCUMULATORS, Hydraulic 


Watson-Stillman Co., 565 Blossom Rd., Roches- 
ter 10, N. Y. 


AIR GAGES, Dimensional—See Gages Air 
Comparator 


AIR GUNS 
Chicago Pneumatic Tool Co., New York 17, 
N 


Schrader’s Sons, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


AIR TOOLS—See Grinders, Portable, 
Pneumatic —Drills, Portable, Pneu- 
matic, Etc. 


ALLOY STEELS 


Allegheny Ludium Stee! Corp., Pittsburgh, Pa. 

Bethiehem Steel Co., Bethiehem, Pa. 

Carpenter Steel Co., Reading, Pa. 

Crucible Steel Co. of America, Oliver Bidg., 
Pittsburgh 30, Pa. 

Ryerson Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Ill. 

U. S. Steel Corp., Carnegie-illinois Steel Corp. 
Div., 436 7th Ave., Pittsburgh, Pa. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

— Lovejoy & Co., Inc., Cambridge, 

ass. 


ALLOYS, Bearing 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo 1, Ohio 

Componter Steel Co., 105 W. Bern St., Reading, 
a. 

Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa. 

Mueller Brass Co., Port Huron, Mich. 


ALLOYS, Non-ferrous—See Brass, Cop- 
per, Zinc and Stellite 


ALUMINUM and Aluminum Products 
Mueller Brass Co., Port Huron, Mich 


Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y 


Ryerson & Son,’ Jos. T., 16th & Rockwell Sts., 
Chicago 8, ili. 


ANGLE PLATES—See Set-Up Equipment 


ANNEALING FURNACES 
Eisler Engrg. Co., 750 So. 13th St., Newark 3, 


Holcroft & Co., 6545 Epworth Bivd., Detroit 
10, Mich. 


| — 
j —* | 
| 
Ul 


For 


automation 
and safety. ae 


Schrader 
Packaged Air Sets 
upsrade 

machine tools 


Schrader Packaged Air Sets eliminate haz- 
ards to press control and ejection systems 
operators like the man at right. They force 
him to keep his fingers free because the 
hands that feed the press or tool must also 
operate it. And both hands must be used at 
once—can’t stray into danger. Fast, clean air 
ejection—moves the part off—automatically! 


At the same time, performing both stamp- 
ing and ejecting, finger and toe-tip action is 
light as air—keeps this operator fresh and 
efficient—steps up production! You can have 
the same! 


Use these versatile pneumatic machine con- 
trols and air ejection sets not only on power 
presses, but shears, brakes, friction clutches, 
and any machine using a mechanical clutch. 
They are “off-the-shelf” items—ready to use! 
Write Schrader for details. Our distributors 
are located close by. Your most special re- 
quirements will in all likelihood be no prob- 
lem at all with convenient, low-maintenance 
Schrader packaged control sets. 


( i 


e divisionof SCOVILL 


A. SCHRADER'S SON 
Division of Scovill Manufacturing Company, Incorporated 
462 Vanderbilt Avenue, Brooklyn 38, N. Y. 

QUALITY AIR CONTROL PRODUCTS 


For more information fill in page number on Inquiry Card, 


Punch press will not operate unless both hand valves are pressed at once. The press 
cycle cannot be repeated until the hand valves are released and the pilot cylinder 
is vented to atmosphere by the cam valve. A cutout valve prevents continuous press 
operation with one hand valve tied down. Air ejection is accomplished by cam 


action that actuates air column. Safety first with a S 


| 


chrader Packaged Air Set. 


OPERATING 
CYLINDER 


TWO-HAND PRESS CONTROL 


--TRIPS 2-WAY VALV 
Pal ON DOWNSTROKE 


E 


4 2-WAY VALVE 


PRESS RAM ~. | 


AIR DIRECTOR -~~_ 


Pitot vALve 


produc's. 
Name 
Company 


Address_ 


on page 233 


A. SCHRADER'S SON e@ Division of Scovil Mfg. Co., Inc. 
454 Vanderbilt Avenue, Brooklyn 38, N. Y. 
Please send latest informative bookiets which show Schrader’s complete line of 


AIR EJECTION SET 


Ttle 


: 
4 cam 
= 
HAND VALVE HANO CYLINDER T VALVE 
Valve VALVE 
= 
TRIP LATCH Lt 
* 
AIR 
| supPLy 
® | 
» 
Cir el 
; 
— 
| 
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Product Directory 


ARBOR PRESSES—-See Presses Arbor 


ARBORS AND MANDRELS 
Brown & Sharpe Mfg. Co., Providence, R. |. 
411 W. Ontario St., Chicago 


it. 
Cleveland Tout on Co., 1242 E. 49th St., 
© West Hartford, Conn. 


Cleveland, 
Jacobs Mfg. 
Kearney & Trecker Corp., Milwaukee 14, Wis. 


Logansport Mch. Co., Inc., ui rt, ind. 
South Bend Lathe Wks., South 22, Ind. 
Wesson Co., a Woodward Heights Bivd., 


Ferndale, Mich 
Whitman ‘& Barnes, 


40600 Plymouth Rd., 
Plymouth, Mich 


ARC WELDERS—See Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 
inggrent- Rand Co., 11 Broadway, New York 4, 


Robbins, Omer E. Ce. 24800 Plymouth Rd., 
Detroit 39,. Mich 


AUTOMATIC SCREW MACHINES—‘ce 
Screw Machines, Single- and Multiple- 
Spindle Automatic 


AUTOMATION EQUIPMENT 
P.O. Box 3855, Detroit 5, 


BABBITT 


Ryerson, Joseph 


T. & Son, Inc., 
Rockwell Sts., 


16th & 
Chicago 8, lil. 


BALANCING EQUIPMENT 


Gisholt Machine Co. (Static and Dynamic), 
1245 E. Washington Ave., Madison 10, 


Wis. 
LaSalle Tool, Inc., 3840 E. Outer Dr., 


Detroit 
Mich. 
Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2. N. J. 
Sundstrand Mach. Too! Co., 2531 IIth St., 
Rockford, Ill. 


BALL-MAKING MACHINES 
New Departure Div., Bristol, Conr 


BALLS 


Bearings, Inc., 3634 Euclid Ave., Cleveland 15, 


10 
Haynes Stellite Co., Kokomo. Ind. 
Kennametal Inc., Latrobe, Penna. 


BAR MACHINES—See Screw Machines, 
Single- and Multiple-Spinde, Auto- 
matic 


BAR STOCK, Non-ferrous 


American Crucible Prod. Co., Port Huron, 


ich. 

Bunting Brass & Bronze Co., 
Toledo, Ohio 

Centrifugally Cast Products Div., 
Furnace Co., Dover, Ohio 

Mueller Brass Co., Port Huron, Mich. 

Ryerson, Joseph T. & Son, _ Inc., 
Rockwell Sts., Chicago 8, Ill. 


715 Spencer, 


Shenango 


16th & 


BAR STOCK AND SHAFTING, Steel 


Bethlehem Steel Co., 701 East Third St., 

Bethlehem, Pa. 
Works, 14 Hayward St., Quincy 
Carpenter Steel Co., 105 W. Bern St., Reading, 


a. 

Crucible Steel Co. of America, Henry W. 
Oliver Bidg., Mellon Sq., Pittsburgh 22, Pa. 

Ryerson, Joseph T. & Son, Inc. 16th & 
Rockwell Sts., Chicago 8, Ill. 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 


Sogeing®, Inc., 3634 Euclid Ave., Cleveland, 


a Bearing Co., New Britain, Conn. 
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BEARINGS, Ball 


Ball & Roller Bearing Co., Danbury, Conn, 
Bearings, Inc., 3634 Euclid Ave., Cleveland 15, 


Boston Geor Works, 3200 Main St., North 
Quincy, Mass. 
earing Co., New Britain, Con 
Marlin-Rockwell Corp., 402 Chandler. Bldg., 
Jamestown, N. Y. 
New Departure Div., Bristol, Conn 
Nice Ball Beari Ce. 30th & 
Ave., Philadel 
“Hoffman earings Corp., Stamford, 
onn. 


bunting Park 


BEARINGS, Bronze and Special Alloy 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

& Bronze Co., 715 Spencer, 
oledo 

Centrifugally Cast Products Div., Shenango 
Furnace Co., Dover, Ohio 

Haynes Stellite be Union Carbide & Carbon 
Corp. 30 E nd St., New York, N. Y. 


BEARINGS, Needle 
Bearings, Inc., 3634 Euclid Ave., Cleveland 15, 


Ohio 
Orange Roller Bearing Co., Inc., Orange, N. J. 


BEARINGS, Oilless 

Gogtons, Inc., 3634 Euclid Ave., Cleveland 15, 
h 

Bunting Brass & Bronze Co., 715 Spencer, 


Toledo 1, Ohio 
Ryerson, Jose 16th & 


Rockwel! Sts., Chicago 8 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbury, Conn. 
Bearings, Inc., 3634 Euclid Ave., feveland tS, 


Ohio 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, ¥. 

Hoffman Bearings Corp., Stamford, 

Orene. Roller Bearing Co., Orange, N. J. 

Rollway Bearings Co., Inc., Seymour St., 
Syracuse, N. Y. 

Timken Roller Bearing Co., Canton, Ohio 


BEARINGS, Thrust 


Ball & Roller Bearing Co., Danbury, Conn. 

Bunting Brass & Bronze Co 5 Spencer, 
Toledo, Ohio 

Centrifugaily Cast Products Div., Shenango 
Furnace Co., Dover, Ohio 

Fafnir Bearing Co., New Britain, Conn. 

General Electric Co., Schenectady, N. Y. 

Marlin-Rockwell Corp., 402 Chandler Bldg., 
Jamestown, N. Y. 

oy Ball Bearing Co., Nicetown, Philadelphia, 
a. 

Norma-Hoffman Bearings Corp., Stamford, 

onn. 

Orange Roller Bearing Co., Inc., Orange, N. J. 

Rollway Beari Co. Syracuse, N. Y. 

Timken Roller earing Co., Canton, ‘Ohio 


BELT SANDERS—See Grinding Machines, 
Abrasive Belt 


BENCH CENTERS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pe 

Sundstrand Mch. Tool Co., 2531—I!th St., 
Rockford, Ill. 


BENCHES AND STOOLS 
South Bend Lathe Works, South Bend 22, Ind. 


BENDERS, Bar, Tube, Channel, etc. 


bom. Cyril Co., 32324 Aurora Road, Solon, 

io 

bat Bros. & Co., 2136—12th St., Rock- 
ord, 


Wallace Supplies Mfa. Co.. 1308 Diversey Park- 
way, Chicago 14, Ill 


BENDERS, Plate, Etc. 
om. Cyril Co., 32324 Aurora Road, Solon, 


io. 

Cincinnati Shaper Co., 
Cincinnati, Ohio 

Dreis & Krump Mfg. Co., 7412 S. Loomis Blvd., 
Chicago 36, itt. 

Niagora Mch. & Tool Wks., 
Ave., Buffalo 11, 
Wallace Mf Co., 
Parkway, Chicago 


Hopple & Gerrard, 


637 Northland 
1308 Diversey 


BENDING MACHINES, Hydraulic 

Baldwin-Lima- + Corp., Eddystone Div., 
Philadelphia 42, 

Bethlehem Steel Co., ‘Bethlehem, Pa 

— Forge Co., 490 Broadway, Buffalo, 


Chambersburg E Chambersburg, Pa. 
Corp., Gale Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 
Lake a Engrg. Corp., Kenmore Sta., Buffalo, 


Machine & Tool 683 North- 
land Ave., Buffalo, N. 

Verson Alisteel Press Co. Sard St. & S. Ken- 
wood Ave., Chicago, lil. 
Wallace Sup) lies Mfg. Co., 1308 Diversey 

Parkway, Chicago 14, Ill. 
Watson-Stiliman Co., 565 Blossom Rd., Roches- 
ter 10, N. Y. 


BENDING MACHINES, Pipe 
Outtele Forge Co., 490 Broadway, Buffalo, 
Wallace Supplies 


~~ 1308 Dive 
Parkway, Chicago 


Watson-Stillman Co., 565 a Rd., Roches- 
ter 10, N. Y. 


BENDING ROLLS 


Cleveland Punch & Shear Vis Co., 3917 
St. Clair Ave., Cleveland, Ohi 

Niagara Mch. Wks., 
Ave., Buffalo 11, 

Wallace Supplies Mig. Co., 
Parkway, Chicago 14, Ill. 


637 Northland 
1308 Diversey 


BLAST CLEANING EQUIPMENT 


Modern Ind. E Co., 1423 


Pangborn Corp., Hagerstown, Md. 


BLOWERS 


a = Forge Co., 490 Broadway, Buffalo, 


BLUING LAYOUT 
Dykem Co., 2307 N. 11th St., St. Louis 6, Mo. 


BOLTS, NUTS AND SCREWS 
Anan Co., 133 Sheldon St., 


Hartford 2, 
Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 


Orban, Kurt 42 Exchange Place, 


We & York, Pa. 

Parker-Kalon Div., Clifton, N. J. 

Russell Burdsall Ward Bolt & Nut Co., 
Port Chester, N. Y 


Standard Pressed Steel Co., Jenkintown, Pa. 


& Co., , 400 Vuican Buffalo 
BOOKS, Technical 
as Press, 93 Worth St., New York 13, 


BORING BARS 
Too Co., 5200 W. Armstrong 
Bullard Co., 286 Canfield Ave., 

on 
Davis Boring Tool Div., Giddings & Lewis 
oot Fond Lac, Wis. 

a Power Too 
Pittsbur iv. Lexington Ave., 
ngerso illing Machine C 44 

ine Co., 2442 Douglas 

Kennametal Inc., Penna. 
Lovejoy Tool Co. Inc., Sprin field, Vt. 


Metallurgical Products Dept. of General Electric 
Roosevelt Park Annex, Detroit 


Bridgeport 6, 


(Continued on page 286) 


Try DoALL (90-7007 
on Your Next Job! 


How the CLAW-TOOTH blade 
reduces contour 
or cut-off sawing costs... 


POSITIVE 
‘RAKE ANGLE 


CUTS ALL MATERIALS-— Steel, titanium, 
brass, iron, asbestos, plastics, wood, rubber 
and many other metals and non-metallics. 


~ 


EXTRA FAST CUTTING—The 4 
positive rake angle teeth literally “pull ” al 
themselves” into the work—providing more “Pulls 


penetrating power and smoother chip flow. 
EXTRA LONG LIFE—Made sharp to stay 


blade 


sharp—scientifically designed tooth and 
gullet shape gives you longer blade life. 
Teeth are securely anchored to the flexible 
back to take heavy cutting loads without 
breakage. 


EXTRA EASY CUTTING—Its “bite-in” 
cutting efficiency requires less feed pres- 
sure, resulting in more output with less 
work per operator. 


ACCURACY OF SET = .002”—Only 
DoALL guarantees this set accuracy. It 
means you get straight, accurate cutting of 
virtually any material . . . freedom from 
binding . . . ability to produce a predeter- 
mined kerf size and surface finish. 


CLEAN, BURRLESS CUTTING—Means 


less finishing and grinding costs. 


GUARANTEED UNCONDITIONALLY 
—to be completely free of defects in mate- 
rial, workmanship, heat treating and 
packaging. 


into work 


DoALL “claw” teeth 


self-penetrating. 
They pull themselves 
into the work for easier, 
faster sawing. This 
“hooked"’ tooth design 
makes CLAW-TOOTH 
the most universal saw 


blade ever developed. 


Available in CARBON or HIGH-SPEED STEEL 
They'll saw faster on any machine! 


Convenient ‘‘strip-out’’ Containers — 


100’ or 500’ coils in ex- 
clusive DoALL “‘strip-out"’ 
boxes for convenience, 
safety and blade protec- 
tion. 


There’s a DoALL saw band for every machine and 
job ... but the blade that handles more jobs better is 
the CLAW-TOOTH! For cut-off jobs or contour saw- 
ing, the versatile CLAW-TOOTH blade can reduce 
both your sawing costs and blade inventory. 

Available in 44” to 1” blade width—2, 3, 4, and 


6-pitch. For lowest cost per square inch of cutting, 
specify DoALL CLAW-TOOTH. Or, if you have a spe- 
cial sawing problem, ask about DoALL’s free blade 
selection service—complete recommendations will be 
furnished for your job. 

Call DoALL locally for details, or send for FREE 
catalog listing complete line of DoALL band tools. 


Custom Welded Lengths — 


to fit any band sawing 
machine, Individual pack- 
ages or cartons of six 
packaged blades. 


Find 
| Your DoALL Store 
In The 
‘Yellow Pages’ | 


— 


$B-58 


THIS IS A 


TYPICAL DoALL STORE MACHINE TOOLS CUTTING TOOLS INSTRUMENTS IN sTOCcK 


For more information fill in page number on Inquiry Card, on page 233 
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— THE DoALL COMPANY, Des Plaines, Illinois Se 

Call Your D&BLL Service-Store 


Product Directory 


sey -Jones & Co., 1906 Rockwell St., Chicago 


Universal Engineering Co., Frankenmuth 2, 


Von’ Norman M Mch. Co., 3640 Main St., Spring- 
ie 
Warner & Swasey, 5701 Carnegie Ave., Cleve- 


220 Woodward Heights Bivd., 
Mich. 
« & Co., 400 Vulcan St., Buffalo 


BORING HEADS 

American Schiess Corp., 
Pittsburgh 22, Pa 

Bridgeport Machines, Inc., 
Bridgeport 6, Conn 


1232 Penn Ave., 
500 Lindley St., 


Bryant Chucking Grinder Co., Clinton St., 
pringfield, Vt. 

Davis Bori Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

— —— Co., 10 New Bond St., Worces- 
er 


2442 Douglas St., 


Lovejoy Tool Co. Inc., Soringtetd, Vt. 

Mummert-Dixon Co. Hanover, Pa. 

Standard Electrical Tool Co., 2500 River Rd., 
Frankenmuth 2, 


M 
Ingersoll Milling Mch. Co., 
ockford, Ill. 


Cincinnati 4, Ohio. 
Universal Engineering Co., 


ich. 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


BORING MACHINES 


Aaron astinery Co., Inc., 45 Crosby St., 
York N. 

Baldwin-Lima- Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Bullard Co., Bridgeport 6, Conn. 


New 


Canton Tool Mf 5. * Canton, Ohio. 
Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 


Come Corp. 405 Lexington Ave., New York 17, 


3250 Bellevue, Detroit 7, Mich 
Davis & Thompson 4460 24th St., 
Milwaukee 10, 


DeVlieg Machine _ Ferndale, Mich 

-O 1200 Oakman Bivd., Detroit 

G&b Hy we Giddings & Lewis Ma- 
chine Tool Fond du Lac, Wis. 

Gray Co., G. a "3611 Woodburn Ave., Cin- 
cinnati 7, Ohio. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford lll 


Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis 
Kearney & Trecker Corp., Milwaukee, Wis 
La Salle Tool, Inc., 3840 E. Outer Drive, De- 
troit 34, Mich. 
Moline Tool Co., Moline, til. 
National Automatic Tool Co., 
N. Sts., Richmond, Ind. 
New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 
Olofsson Corp., Lansing, Mich. 
Orban, Kurt Co we, 42 Exchange Place, Jer- 
sey City 2, N. J 
Pope Machinery Co., Haverhill, 
Sheffield Core Box 893, Dayton | 


Snyder Tool Engr: Co., 400 ette 
t., 9, "Rich, 


Wadell Equipment Co., “Clark, N. J. 
Wales-Strippit Co., Akron, 


Inc., S. 7th and 


BORING MILLS, Horizontal 

American Schiess 1232 Penn Ave., 
Pittsburgh 22, 

Bullard Co., Bridgeport 6, Con 

Cincinnati ‘Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, 


hio. 
Consolidated Mch. Tost Div., S68 Blossom Rd., 
Rochester 10, N. 


Cop core 405 Lexington Ave., New York 17, 


St. and 
Girard Ave., ia 
G & L and rere Div. Giddings. x. Lewis Ma- 


Wis. 
ay, G. 3611 Ave., Cin- 
cinnati 

Ingersoll Co., 2442 Douglas St., 
ockford, Ill. 

Innocenti, ‘Milan, Italy. 

Lucas Mch. Tool’ Div., New Britain Meh. Co., 


12302 Kirby Ave. Cleveland 8, Ohi 

Morey Machine °., 38 Lalayette >... 
New York 3 

New Britain Mch. ee ‘New Britain, Conn. 

Orban, ee Co., 42 Exchange ‘Place, Jer- 


sey City 2 
1025 Sweitzer Ave., 


Portage Machine Co., 
snyder Tool’ & Engrg. Co., 3400 E. Lat 
nyder Too afayette, 
Be fiche 


troit 7, 
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BORING MILLS, Vertical 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Baidwin- Lene: Hamilton Corp., 
Div., Hamilton, Ohi 

Bullard Co., 286 Canfield Ave., 


Bridegport 6, 
Conn. 
Consolidated Mch. Tool Div., 565 Blossom Rd., 
ster 10, 


Coss Yor. 405 Lexington Ave., New York 17, 


G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Fond du Lac, Wis. 

Kaukauna Caching & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

King Machine Tool Div., American " Steel 
Foundries, 1150 Tennessee ve., Cincinnati 
29, Ohio. 

New Britain Mch. Co., New Britain, Conn. 

Orban, Kurt Co., ye 42 Exchange Place, Jer- 
sey City 

Portage Mch. 1025 Sweitzer Ave., Akron 

Snyder Tool & Enara. Co., 3400 E. Lafayette, 
Betrolt 7, Mich 


Lima Hamilton 


BORING TOOLS 

American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Apex Tool & Cutter Co., Inc., 285 Canal St., 
Shelton, Conn. 

Armstrong res. ‘es Co., 5200 W. Armstrong 
Ave hic 

Co., 2 Confield Ave., Bridegport 6, 


Con 
Crucible Steel Co. of America, Henry W. Oliver 


Bidg., Mellon Sq. ih 2, Pa. 
Davis Bori Too iddings on Lewis 
Machine Tool Co. Pond du Lac, Wis. 


Ex- Corp., 1260 Oakman Bivd., 
Mich 
Kennametal Inc., Latrobe, Penna 
Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 


Detroit 


Detroit 32, Mic’ 

Portage Machine ‘Co., 1025 Sweitzer Ave., 
11, Ohio. 

Pratt Whitney Co., Inc., West Hartford, 


Con 
Scully-Jones & Co., 1906 Rockwell St., Chicago 
Vascoloy-Ramet Corp., Waukegon, Ill. 
Wesson Co., 1220 Woodward Heights Blvd, 
Ferndale, Mich. 


Williams, J. H. & Co., 400 Vulcan St., Buffalo 


BRAKES, Press and Bending 
nam, Cyril Co., 32324 Aurora Road, Solon, 


io. 

Cincinnati Shaper Co., Hopple & Gerrard, Cin- 
cinnati, Ohio. 

Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 

Dreis & Krump Mfg. Co., 7412 S. Loomis Bivd., 
Chicago 36, Ill. 


Ferracute Machine Co., Bridegport, N. = 


Lodge & Shipley, Co Co., Hamilton 1, Ohi 

Niagara Tool 637 
Ave., Buffalo 11, 

Verson Allsteel ‘he es. 93rd St. and S. 


Kenwood Ave., Chicago, 
Watson-Stillman ‘Co., 565 Blossom Rd., Roches- 
ter 10, N. Y. 


BRASS 


es a Brass Co., 25 Broadway, New York, 

Bridgeport Bross Co., Bridgeport . 

Mueller Brass Co., Port Huron 35, Mich 

Revere Copper & prem, Inc., 236 Park Ave.. 
New York, N. 


BROACHES 


a Broach & Mch. Co., Ann Arbor, 

ich. 

Colonial Broach & Machine Co. P.O. Box 37, 
Harper Sta., Mich 

Detroit Broach Co., Inc., 950 S. Rochester Rd., 
Rochester, Mich 

meray -O Corp., 1200 Oakman Bivd., Detroit 

ic 
Lapointe Mch. TI. 


Co., Tower St., Hudson, 


Metallurgical, Products Dept. of General Elec- 
Ox 


tric Co. 7, Roosevelt Park Annex, 
Detroit 32, Mich 

Broach & Co., 5600 St. Jean 

, Detroit 2, Mic 

“Kurt inc., Exchange Place, Jer- 
sey City 2 

Sundstrand Mch. Tool Co., 2531—IIth St., 
Rockford, 

Threadwell Tap & Die Co., 16 Arch St., Green- 


ield, 


Wesson co, “1220 Woodward Heights Blvd., 
Ferndale, Mich. 
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Meet BERNARD C. DAY 


... one of Bryant’s internal grinding 
experts, who helps solve grinding 
problems for customers throughout 
the Cleveland territory. Mr. Day can 
be reached at Center West Blidg., 
No. 307, 20950 Center Ridge Road, 
Cleveland 16, Ohio. Tel. Edison 1-9626. 


Gears like these, ground on a Bryant 3216, 
are typical of the precision items made by 
Dana Corp. 


| | 
| 
| | 
| 


Me ‘4 


<A 


Why does Dana Corp., Toledo, Ohio, 
use eight Bryant 3216 Internal Grinders? 


“The Bryant 3216 produces more parts for less money... 


gives better quality than manually operated machines... 
holds size consistently and finishes better.” 


The Toledo Division of Dana Corp., specializes in making a great variety of parts: 
transmissions, universal joints, propeller shafts, forgings, gear boxes and torque 
converters, to name only a few. 
In the words of a company official, Dana is “a sort of glorified jobbing shop... our runs 
are comparatively short, and quick changeover ability is a key factor in our operation.” 
At Dana, the Bryant 3216 Automatic Internal Grinder has proven superior to other 


makes. The company first bought four 3216’s, and then, because of their excellent 
performance, bought four more. 


Here are some of the things Dana likes about Bryant 3216's: — 


“they’re economical... we’re able to have one man run two machines, and cost is 
cut to about 60% of single-machine operation.” 


“the 3216 holds size consistently and finishes better.” 


“holds tolerance very well... you can depend on it to do the job it is supposed to do.” 


“there is almost no maintenance... these machines have run trouble-free since 
we've had them.” 


“simple to operate... easy to adjust... hold close tolerances... meet all our 
requirements.” 


Learn how the Bryant 3216 Automatic or other Bryant machines can help you in 
your internal grinding operations. Write today for literature. 


BR ANT Chucking Grinder Co. 


20 CLINTON STREET, SPRINGFIELD, VERMONT 
Offices: Indianapolis e Cleveland e Chicago e Detroit « Mt. Vernon, N. Y. ¢ Philadelphia 


Internal Grinders © Internal & External Thread Gages © Granite Surface Plates @ Magnetic Drums for Computers © Special Machinery 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—287 
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Product Directory 


A FEW 
PIECES 


rerimental 
Ex} or Pilot 


"Stage 


Our ability to use the best of 
three stamping techniques, 
each our own exclusive de- 
velopment, assures lowest 
possible cost on any quantity 
—one to a million or more. 


NO DIES! our machine cut method, 
applying custom-built slitters, cutters, 
saws, files and stock punches—PLUS spe- 
cial techniques and skills—produce these 
small quantities at very low cost. 


TEMPORARY LOW-COST 
TOOLING! To produce something more 


SHORT 
RUNS 


than a few, but less than high production 
quantities, our simple contour dies—PLUS 


special purpose presses—keep costs low. 


PRODUCTION 
RUNS 


MODEST DIE CHARGES on larger 


quantities! Here is where our regular 
production toolings apply to advantage 
..-to deliver high quantity Stampings, 
and at lowest possible unit cost. 


You can rely on it... WE LOOK 
AT ALL THREE—then deter- 
mine the best method for fast, 
efficient, low-cost service. Let 
us quote on your next Stamp- 
ings job. 


COST OF TOOL AND 


PRODUCTION 


10 100 1.000 


NUMBER OF PIECES 


© LAMINATED 


COMPANY, INC. O 


Free 12-page booklet shows how to 
save on stampings...write for it. 
STAMPINGS 
DIVISION 


“One Piece or a Million” 


3912 Union Street 


Glenbrook, Conn. 
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BROACHING MACHINE, Internal 
a Broach & Mch. Co., Ann Arbor, 


ich. 

Colonial Broach & Machine, | a P.O. Box 37, 
Harper Sta., Detroit 13, 

Detroit Broach Co., “Mich. 

Lapointe Mch. Ti. Co., Tower St., Hudson, 


ass. 
Sundstrand Mch. Tool Co., 2531—I1th St., 


Rockford 
Wilson, K. R., inc., 211 Mill St., Arcade, N. Y. 


BROACHING MACHINE, Surface 


Aasestoon Broach & Mch. Co., Ann Arbor, 

ic 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati, Ohio. 

Colonial Broach & Machine Co., P.O. Box 37, 
Harper Sta., Detroit 13, Mich. 

Detroit Broach Co., Rochester, Mich. 


Foote-Burt Co., 13000 St. Clair Ave., Cleve- 
land 8, Ohio. 
Mch, Tl. Co., Tower St., Hudson, 


Mch. Tool Co., 2531—II!th St., 
Rockford, tll. 


BRONZE 
American Brass Co., Waterbury 20, Conn. 


Bridgeport Brass Co., Bridgeport, Conn. 
Mueller Brass Co., Port Huron 35, Mich. 


BRUSHES, Industrial, 
Wheel, Etc. 

Delta Power Tool OW., 400 N. Lexington Ave., 
Pittsbur 

Osborn Mia. Co., $401 Hamilton Ave., Cleve- 
land, Ohio. 


Tampico, Wire 


BUFFERS 
Delta Power Tool Div., 
Pittsburgh 8, Pa. 
Pittsburgh Plate Glass Co., 
more Md. 
tlecfrical Tool Co., 
, Cincinnati, Ohio. 


400 Lexington Ave., 
Brush Div., Balti- 
2488-90 River 


BULLDOZERS, Metalforming 

Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 

Eimes Eng. Div., American Steel Foundries, 
1150 Cincinnati 29, Ohio. 

Farquhar Div., A. , 142.N . Duke St., York, 


a. 

Lake Erie Machinery Ci Corp., 470 Woodward 
Ave., Buffalo 17 

Watson- —— Co., 365. Blossom Rd., Roches- 
ter 10, N. 


BURNISHING MACHINES 


Saieate, Lima-Hamilton Corp., Lima Hamilton 
Hamilton, Ohio. 
Russeil, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 


BURRING MACHINES—See Deburrng 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 
-O Corp. 1200 Oakman Bivd., Detroit 
Metal Corbides Corp., 6001 Southern Biva., 


Youngstown 12, io. 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 
American Crucible Products Co., Lorain, Ohio. 
Sogn, Inc., 3634 Euclid Ave., Cleveland 15, 
Bunti Brass & Bronze Co., 
Tol Ohio. 
Universal Engrg. Co., Frankenmuth, Mich. 


715 Spencer, 


SERVICE 
on STAMPINGS é 
sion | Bs | 


Machine Tools And 
Power Transmission Equipment 
STYLE GU —A packaged sealing 
unit containing both rotating and 
stationary seal faces enclosed in 
metal housing. Stock sizes for shafts 

250 through 4.000. 


Si And Comp 
3 parts, Sing. RU 

Sin Sed 
sizes for or double Only 
STY ‘250 through Stock 


A Complete 


| Gits SHAFT SEALS 
Yr For Every Application 


| These modern, mechanical 
, face-type seals 
to cme ond many. 
BROS. MFc. Co. 
1858 South Kilbourn Avenue Chicage 23, 
Heavy Machine Tools Specialists In Lubricating Devi sas 
Shaft Seals For Almost 
STYLE DPC -—A high-speed, entury 


carbon-faced seal, for more compact 

4 


installation in heavy industrial 
machinery. Stock sizes for 
250 through 4.000. 


Household Appliances 

STYLE SGU—A factory-assembled 
unit-type seal for the small-budget 
user. Stock sizes for shafts .250 
1: 


STYLE HH — Absolu i 
: te mini 
(both radial and axial) 


sure balance 
applied internally or externally. Stock 


) 


250 & box. st On outsj 
through 4.099 Sizes f, ate 
-000, or shafts 
d in stock — 
fe 
¢ 
Y ag 
Aircraft Engines And Accessories = +e 
seal face surface speed. Fe 
= alts . through 4.000. 


a 


ON 
REQUEST 


Be Here are the answers to most of your questions as to 

‘“ONE-TWO-THREE” means in describing this 
outstanding development in Automatic Chucking Ma- 
chines by Goss and De Leeuw. You'll be interested not 
only in the revolutionary design of the machine itself, but 
also in its extraordinary performance—and how it is pos- 
sible to handle from one to three operations—in sequence 
or simultaneously—without changing set up. 


Get this interesting, informative Bulletin NOW— 
by merely asking for it. 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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CABINETS, Tool 
Standard Pressed Steel Co., Jenkintown, Pa. 


CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, etc.—See Layout and 
Drafting Tools, Machinists’ Small Tools 


CALIPER, Vernier 


CAM CUTTING MACHINES 

Cincinnati ——. and Grinding Mchs., Inc., 
Cincinnati 9, Ohio. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Pratt & Whitney Co., Inc., West Hartford, 


onn. 
Russell Holbrook & Henderson, Inc., 292 Madi- 


CAM M 
MAC 


American Schiess Crop., 1232 Penn Ave., 
22, Pa. 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Cincinnati Milling Machine Co., Oakley, Cin- 
cinnati, Ohio. 

Landis Tool Co. 

Rowbottom Mach 


ILLING AND GRINDING 
HINES 


Waynesboro, Pa. 
ine Co., Waterbury, Conn. 


CAMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
ee Enarg. Co., Inc., 750 S. 13th, Newark 3, 


Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 
Rowbottom Machine Co., Waterbury, Conn. 


CARBIDES 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Cneee. atrobe, 411 W. Ontario St., Chicago 


DoAl!l Co., Des Plaines, Ill. 

Kennametal, Inc., Latrobe, Pa. 

Linde Co., 30 E. 42nd St., New York 17, N. Y. 
Metal Carbides Corp., Youngstown, Ohio. 
Metallurgical Products Dept. of General Elec- 


tric Co. ox 237, Roosevelt Park Annex, 
Detroit 32, Mich. 
Vascoloy-Ramet Waukegan, Ill. 
Wesson Co., 1220 oodward Heights Bivd., 


Ferndale, Mich. 


CASTINGS, Die 


American Brass Co., Waterbury 20, Conn. 


Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 


American Crucible Products Co., Lorain, Ohio. 

Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 

Centrifugally Cast Products Div., Shenango 
Furnace Co., ver, Ohio. 

Dow Chemical Co., Midland, Mich. 

Mueller Brass Co., Port Huron 35, Mich. 

Vascoloy-Ramet Corp., Waukegan, Ill. 


CASTINGS—Gray Iron, Malleable 

Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 

Centrifugally Cast Products Div.—Shenango 


Furnace Co., Dover, Ohio. 
1201 W. 65th St., Cleveland 2, 


Hill Acme Co., 
Ohio. 
Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 
Sundstrand Mch. Tool Co., 2531 Ith St., 
Rockford, Ill. 


Product Directory 
ef 
2 Brown & Sharpe Mfg. Co., Providence, R. |. % 
5 Starrett, The L. Co., Athol, Mass. 
a A 
q a 
Too; A R j son Ave., New York 17, N. Y. 
A Rotatiy Sundstrand Mch. Tool Co., 2531—II!th St., 
M A T ¢ CH U | Van Norman Nich Co., 3640 Main St., Spring- 
Kk ING | ie , Mass. 
| "AChing | 
7 GOSS and DE LEEUW a 


Speeds up riveting 
and clinching! 


It’s a quick step to faster assembly and re- 
duced labor costs when you put T-J Rivitors 
and Clinchors in your production picture! 
These performance-proved machines are 
suited to a wide range of assembly jobs for 
aircraft, automotive, farm machinery rivit- 
ing jobs of all kinds. 

T-J RIVITORS automatically feed and 
set solid rivets with high production. Elec- 
trically powered Rivitor sets solid steel 
rivets up to %”’ long. Throat depths 8” to 36’ 

T-J CLINCHORS set clinch nuts with 
fully automatic operation, controlled by a 
single foot pedal. Available in Underfeed 
and Gravity feed models, throat depths 
8” to 36”. 

Send today for these helpful references: 
Rivitor bulletins 646 and 555... Clinchor 
bulletin 555. The Tomkins-Johnson Co., 
Jackson, Mich. 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


Automatic feeding 
and setting with... 


For more information fill in page number on Inquiry Cord, on page 233 


RIVETS 4 AT A TIME! Special quadruple riveting unit, in- 
corporating two Model “RR" Twin Rivitors, mounted on a 
special welded steel base. Equipped with air-opercted hold 
down mechanism and a safety air trip arrangement. Tooled 
for riveting left hand and right hand automotive muffler 
bracket assemblies. 


SPECIAL TWIN RIVITOR! Tooled for 6 station indexing 
fixture, incorporating automatic clamping and ejecting mech- 
anisms, for riviting laminated armature assemblies. 


T-J CLINCHOR adaptable to a wide range of clinch nut 
setting problems. Gravity feed model shown here. 
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Product Directory 


Your parts last longer when they're 


SHENANGO CENTRIFUGAL CASTINGS 


Your machine parts, ferrous or non-ferrous, are subject to 
stress, strain and friction, day after day, year after year . 
specify Shenango . . 


. and see what a difference this makes! 


Shenango’s centrifugal casting process insures longer life 
because of finer, more uniform, pressure-dense grain to begin 
with . free of inclusions, porosity, blowholes and other 
weakening defects. Then, far less machining is needed and 
your part is stronger ... to last and last and last! 

Shenango’s modern and fully-equipped shops will supply 
you with ferrous or non-ferrous symmetrical parts in virtually 
any shape or size . . . rough, semi-machined or precision- 
finished to your most exacting specifications. For full details, 
write: Centrifugally Cast Products Division, The Shenango 
Furnace Company, Dover, Ohio. 


CENTRIFUGAL 
CASTINGS 


COPPER, TIN, LEAD, ZINC BRONZES + 
NI-RESIST 


ALUMINUM AND MANGANESE BRONZES 
ALLOY IRONS 


MONEL METAL - 


MEEHANITE’ METAL 
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CASTINGS, Steel, Stainless, etc. 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., 701 ‘East Third 
Bethiehem, Pa. 
Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa. 
Crucible Steel Co. of America, Henry’ 
Oliver Bidg., Pittsburgh 22, Pa. 


CEMENT, Abrasive Disc 

Delta Power Tool Div., 400 N. Lexington Ave. 
Pittsburgh 8, Pa. 

we Corp., 333 Nassau Ave., 


Brooklyn 


CENTER-DRILLING MACHINES 


Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 

Improved Machinery, inc., Nashua 

La Salle Nee 3840 E. Outer De- 
troit 34 

Seneca Folie’) Mch. Co., Seneca Falls, N 

Sundstrand Mch. Tool Co., 2531 


St., 
Rockford, III 


CENTER PUNCHES — See Machinists’ 
Small Tools 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 

Inc., 3634 Euclid Ave., Cleveland 15, 

io 

Houston Grinding & Mfg. Co. 
Texas 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 

Detroit, ‘Mich 


Scully Jones & Co., 


, Inc., Houston 8, 


1906 Rockwell St. 


1220 Woodward Heights Blivd., 
Ferndale, Mich. 
Whitman & Barnes, 
Plymouth, Mich 


, Chicago 
Wesson Co., 


40600 Plymouth Rd., 


CERAMIC TOOL MATERIAL—See Too! 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 
Boston Gear Works, 14 Hayward St. 
Mass. 


, Quincy 


CHUCKING MACHINES, Multiple-Spindle 
Automatic 
Bene Co., 


1700 Stratford Ave., Strat- 
Buliard Co. "586 Canfield Ave., Bridgeport 6, 


Cone _—" Mch. Co., Inc., Windsor, Vt. 
Cross or 3250 Bellevue Ave., Detroit 7, 


Mic 
Goss ie DeLeeuw Mch. Co., Kensington, Conn. 
‘Acme Co., 170 131st St., Cleve- 


Mch. Co., 
ch. Div., New Britain, 
Corp., 


New Britain-Gridley 
Conn. 
2729 Lyons Ave., 
Pratt" & Whitney Co., West Hartford, 

Conn. 
Warner & Swasey, 5701 Carnegie Ave., Cieve 
land 3, Ohio. 


Lansing, 


Inc., 


CHUCKING MACHINES, Single-Spindle 
Automatic 


Cars Co., 286 Canfield Ave., Bridgeport 6, 


Cleveland Automatic iaaine Co., 4932 Beech 
Cincinnati 12 


Coulter James, “Co., 629 Railroad 
Ave., Bridgeport 5, Conn 

Gisholt’ Machine Co., 1245 E. Washington 
Ave., Madison 10, Wis. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Morey Lafayette St., 
New York 

National 170 E. 131st St., Cleve- 
land, io. 

Potter and Johnston Co., 1027 Newport Ave., 
Pawtucket, R. I. 


Russell Holbrook & Henderson, Sees 292 Madi- 
son Ave., New York 17, N 


(Continued on a 294) 


Gare | 


Mammoth 24 ft. Niles boring mill recently 
installed at Blaw-Knox, E. Chicago 


One of the largest boring mills ever installed in 
the Greater Chicago area was put into operation 
recently in the Foundry & Mill Division of the 
Blaw-Knox Co. To meet the customer’s exacting 
specifications, this huge Hamilton-built Niles ma- 
chine tool is equipped to provide 16 changes of 
both bar and saddle feed, in a range from .005 to 
1 in. per revolution of table. All speeds and feeds 
are controlled electrically from a convenient push- 
button pendant. 


This mill can accommodate work pieces up to 
320,000 lb. at all table speeds (from .16 to 18 
rpm). Its double pinion drive is powered by two 
125 hp d-c motors, with rpm adjustable through 
a 300/1200 range. Many other features of this 
precision-made machine tool add up to the maxi- 
mum in efficiency and work output. Let us dis- 
cuss your next machine tool requirement with you; 
our experience over a century could save you 
thousands of dollars. 


Etamilton Division Hamilton, Ohio 


BALDWIN - LIMA: HAMILTON 


Diesel engines *« Mechanical and hydraulic presses * Can making machinery « Machine tools 


“HA 
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Product Directory 


Seneca Falls Mch. Co., Seneca Falls, N. Y. 
Sundstrand Mch. Tool Co., 2531 ‘Ilth St., 
arner Carnegie Ave., 
Cleveland 83, Ohio. 


CHUCKS, Air Operated 

Axelson Mfg. Co., 6160 S. Boyle Ave. Los 
Angeles 58, Calif. 

Cushman Chuck Co., Windsor Hartford 


Conn 
Gisholt Machine 1245 E. Washingt: n Ave., 
Madison 10, 
jansport Méchine Co., Inc., 810 Center Ave., 
ogansport, 
Schrader’s Son, A., 470 Vanderbilt Avenue, 
Brooklyn, N. 
Skinner Chuck Co., 95 Edgewood Ave. New 
Britain, Conn. 


CHUCKS, Collet 


Bryant “hucking Grinder Co., Clinton St., 
ringfield, Vt. 
Automatic re Co., 4932 Beech 
Cincinnati 12, 
Chuck Co., 500 W.ndsor St., Hart- 
ford 2, Con 
Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 
Errington ech. Lab. inc., 24 Norwood Ave., 


Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Gorton Mch. Co., Geo., 1321 Racine St., 
Racine, Wis. 

Hardinge Bres., Inc., 1420 College Ave., 
Eimira, N. Y. 

Jacobs Mfg. Co., West Hartford 10, Conn. 

Kearney & Trecker Milwaukee 14, Wis. 

National Acme Co., 170 E. 13Ist St., Cleve- 
land 8, Ohio. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohi 

24000 Lakeland Bivd., Cleveland 


CHUCKS, Combination Universal-inde- 
pendent 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

National Acme Co., 170 E. 13Ist St., Cleve- 
land 8, Ohio 

Skinner Chuck “Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Compensating 


Cushman Chuck Co., 806 Windsor St., Hart- 

ford 2, Conn. 

ogansport Mch. On Inc., Logansport, !nd. 

Skinner Chuck Co., 95 Edgewood Ave.. New 
Britain, Conn. 


CHUCKS, Diaphragm 

Bryant Grinder Co., Clinton St., 
Springfield, V 

Wadell Equip Co., Terminal Ave., Clark, N. J. 


CHUCKS, Drill, Key Type 


Delta Power Di 400 Lexingt 
iv., exington Ave., 


Ny West Hartford, Conn. 


CHUCKS, Drill, Keyless 
Delta Power Tool Div., 400 Lexington Ave., 


Pittsburgh 
Jacobs Mfg. West Hartford, Conn 


Scully: tones & 1906 Rockwell St., Chicago 
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CHUCKS, Full Floating 


Errington Mechanical + 
Ave., Stapleton, Staten Isia 
Gisholt Mch. Co., Madison 10, 
Scully-Jones, & Co., 1903 Rockwell St., Chi- 
cago 
a Engineering Co., Frankenmuth 2, 
ic 


CHUCKS, Gear 


Springs Grinder Co., Clinton St., 
field 
~ Chuck “Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Horton Chuck, Windsor Locks, Conn. 

Le Maire Tool & Mfg. Co., Dearborn, Mich. 


CHUCKS, Independent 


Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Skinner Chuck Co., 95 Edgewcod Ave., New 
Britain, Conn 


CHUCKS, Lathes, etc. 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58 Calif. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Chuck Co., Windsor Ave., Hartford 

nn. 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Jacobs Mfg. Co., West Hartford, Conn. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, ¥, 

Skinner Craek - Co., 95 Edgewood Ave., New 
Britain, Con 

South Bend Lathe Vie, Inc., 425 E. Madison 
St., South Bend, 

Warner & Swasey on 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


CHUCKS, Magnetic 
Brown & Sharpe Mfg. Co., Providence, R. |. 


DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 
Magna-Lock Corp., Big Rapids. 
cn. 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 
Walker, O. S., Inc., Worcester, Mass. 


CHUCKS, Power Operated 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Logansport Mch. Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 


Jacobs Mfg. Co., West Hartford 10, Conn. 
Orban, “inc. , 42 Exchange Place, Jer- 


sey 
Seuly-Jones % Co., 1906 Rockwell St., Chicago 


Universal Engineering Co., Frankenmuth 2, 
Mich. 


CHUCKS, Ring Wheel 

Co., 806 Windsor St., Hart- 
for 

— Mch. Co., 414 E. Gardner st., Beloit, 


CHUCKS, Tapping 


DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Errington “Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, Staten Island, 

Jacobs Mfg. Co., West Hartford, Conn. 


Seuiiy-Jonse & Co., 1903 Rockwell St., Chi- 

cago 8, 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Universal Three-Jaw 


Co., 806 Windsor St., Hart- 

ord 2, 

Delta Power “eal Div., 400 Lexington Ave., 
Pa 

Gisholt M Co., Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Kearney & Trecker Corn.. Milwaukee 14, Wis. 

Logansport Mch. Co., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewoo Ave., New 
Britain, Conn. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3 io. 


CHUCKS, Wrenchless 
Gisholt Mch. Co., Madison 10, Wis. 


CIRCUIT-BREAKERS 
General Electric Co., Schenectady 5, N. Y. 


CLAMPS, “C”, Toggle, Toolmakers’ 
Parallel—See Set-Up Equipment 
Spacing Equipment 


CLEANERS, Metal 


Oakite a Inc., 19 Rector St., New 
York, N. 


CLUTCHES 


Cleveland Punch & Shear Works, Co., 3917 
St. Clair Ave., Cleveland 14, Ohio. 

Dynamatic Div. Eaton Mfg. Co., Kenosha, Wis. 

Fawick Corp., Cleveland, Ohio. 

Minster Mch. Co Minster, Ohio. 

Rockford Clutch Div., Rockford, Ill. 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES-—-See Machin- 
ists’ Small Tools 


COMPARATORS, Dial, Electronic and 
Air 

DoAll Co., Des Plaines, 

oo Products Corp., 1144 Eddy St., Provi- 
e 


denc 
Hanson- Whitney Co Co., 169 Bartholomew Ave., 
‘oni 


Hartford 3 (dial, thread) ; 
Sheffield Corp. “893, Dayton 1, Ohio. 
Starrett, L. , Ci Athol, Mass. 


COMPARATORS, Optical 


Bauch & Lomb Optical Co., Rochester, N. Y. 

DoAll Co., 54 Laurel Ave., Des Plaines, Hl. 

Eastman Kodak Co., Rochester, 

Jones & Lamson Mch. Co. Springfield, Vt. 

Opto-Metric Tools, Inc., 137 Varick St., New 
or 

Scherr, George, fs. Inc., 200 Lafayette St., 
New York 1, 


COMPOUNDS, Cleaning—See Cleaners, 
Metal 


COMPOUNDS, Cutting, Grinding, Metal 
Drawing, etc.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 
Chicago Pneumatic Tool Co., New York 17, 


Ingersoll-Rand Co., 11 Broadway, New York 
Wilson, K. R., Inc., Arcade, N. Y. 


When measuring high limits 


When gaging gages 


DON’T 


turn fixed gage onto screw 


DON'T use handle on set plug 
4 when setting fixed gage 


turn screw into gage with a 
conventional wrench 


DO turn plug by the shank with 2 
fingers tu insure correct torque 


turn screw into gage holding 
head by 2 fingers to insure 


check variable gage for ex- 
cessive play = 


These illustrations from new SPS booklet show some of the do’s and don’ts of gaging precision threads. 


3A threads: what they are; how to 


Threads made to Class 3A fit are the most precise in general 
use in industry. But you do not always get the 3A precision 
you specify. Because of many different gaging techniques that 
yield varying results, screws with threads well outside the Class 
3A tolerance limits often pass inspection. 


SPS has prepared a new booklet on this subject. It explains 
clearly what Class 3A threads are and the pros and cons in- 
volved in the widely varying gaging techniques in use today. It 
reviews the gaging of high and low limits of 3A threads, sam- 
pling techniques, and even the methods of gaging gages. 


All standard UNBRAKO socket screw products fall within 
specified tolerance limits no matter what method is used to gage 
them. Leading industrial distributors carry complete stocks. 
Unbrako Socket Screw Division, STANDARD PRESSED STEEL 
Co., Jenkintown 19, Pa. 


gage them — new SPS booklet tells all 


Form 2239, “Class 3A Thre 
are; how to gage them.” 


UNBRAKO socket screw DIVISION 


JENKINTOWN 
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We also manufacture precision titanium 
fasteners. Write for free booklet. 


ads: what they 
16 pages, with 


many illustrations. Write for free copy today. 


STANDARD PRESSED STEEL CO. 


PENNSYLVANIA 


1957—295 


\ 
—s 


Cc 


Product Directory 


CONTOUR FOLLOWER—See Tracing At- 
tachments 


CONTRACT WORK 
Bliss, E. C., Co., 1375 Raff Rd., S. D., Canton, 


io. 

Cleveland fatumetis Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio 

Eisler Engrg. Co., 369 S. 13th St., Newark 3, 


Hartford Special Machinery Co., 287 Home- 
ead St., Hartford, Conn 
ma & Trecker Corp., Milwaukee 14, Wis. 
~~ rie Corp., 470 Woodward 
Ave., Buffalo | 
National Co., 170. 'E. 131st St., Cleve- 


Van Keuren. Co., Watertown, Mass. 


CONTROLLERS 
Alten Gratiey Co., 1331 S. Ist St., Milwaukee, 


is. 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


CONTROL SHAFTS—See Lead-screws & 
Splines, Ball Bearing 


CONVEYORS FOR DUST, CHIPS, ETC. 


Barnes, W. F. & John Co., Rockford, Ill. 
Commercial Filters Corp., Melrose, Mass. 


COPPER 
American Brass Co., 25 Broadway, New York, 


Famco milling machines, either 1 H.P. or 
2 H.P., offer you more power, finest work- 
manship and greater range than others any- 
where near their cost bracket. 


Write for FREE 


Milling Machine Catalog today! 


famco machine company 
3134 SHERIDAN ROAD e KENOSHA 12, WISCONSIN 
AIR PRESSES « ARBOR PRESSES » BAND SAWS « DRILL PRESSES « FOOT 
PRESSES POWER PRESSES SQUARING SHEARS MILLING MACHINES 


296—-MACHINERY, December, 1957 


Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper & Brass Inc., 230 Park Ave., 
New York, 


COUNTERBORES AND COUNTERSINKS 

a 411 W. Ontario St., Chicago 

Circular Tool Co., Inc., 765 Allens Ave., 
Providence 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

DoAll Co., Des Plaines, 

es Corp., 120 Oakman Bivd., Detroit 

ich 

Haynes Stellite Div., Union Carbide & Carbon 
orp 42nd St., New York 

Heller Newcomerstown, Ohio 

National Twist’ Drill & Tool Co., Rochester, 


Mich. 
Scully-Jones & Co., 1906 Rockwell St., Chicago 


Threadwell To Tap & Die Co., 16 Arch St., Green- 

le 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 26, Mich. 

Whitman & Barnes, 40600 Plymouth Rd.. 
lym ass. 


COUNTERS 
Starrett, The L. S., Co., Athol, Mass. 


COUPLINGS 
Birdsboro Steel Foundry & Machine Co., Birds- 


0, Pa. 
Boston Gear Works, 14 Hayward St., Quincy 


, Mass. 

sae, D. O., Gear Mfg. Co., 1140 W. Monroe 
Chicago 

Maxiles Brass Co., Port Huron, Mich. 

Philadelphia Gear Works, Erie Ave., and G 


Sts., Philadelphia, Pa. 
Schrader’s Scns, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y 
Stender’ Pressed Stee! Co., Jenkintown, Pa. 
ft 
Thor Power Tool Co., Prudential Plaza, Chi- 
cag 


Walker Co., inc., O. S., Rockdale St., Worces- 
ter, Mass. 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 


CUTTERS, Keyseat'ng 

Davis 405 Exchange St., 
Rochester 8, 

DoAll Co., Des 

du Mont Corp. Greenfield, M 

Mitts Merrill, 1009 So. Water St., 

National Twist Drill Co., Rochester 

Wesson Co., 1220 Woodward Bivd., 
Ferndale, Mich. 


CUTTERS, Milling 
eg af & Cutter Co., Inc., 235 Canal St., 
on, 
Barber-Colman Co., 1300 Rock St., Rockford, 
& > Go. Providence, R 
Chicago-Latro! . Ontario 
10, tll. (End 


Cleveland Twist Shc Co., 1242 E. 49th St., 
Cleveland, Ohi 

DoAll Co., Plaines, 

“Corp., 1200’ Oakman Bivd., Detroit 


Gorton, Mch. Co., 1321 Racine St., 


Hanson- White 169 Bartholomew Ave., 
Hartford 3, . (dial, a ad) 

Haynes Stellite Co. Kokomo 

Ingersoll Milling Mch. Co., bags Douglas St., 
ockford, tll. 

Kearney & Milwaukee, Wis. 

Kennametal, Inc., La 

Lovejoy Tool Co’ Inc., “Springfield, Vt. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit ‘32, Mich. 

eae Twist Drill & Ti. Co., Rochester, 

ic 

Onsrud Machine Works, Inc., Niles, Il. 

Tomkins-Johnson Co., Jackson, Mich. 

Vascolov-Ramet Corp., Wauk jan, til. 

Wesson Co., ye 220 Woodwar Heights Bivd., 


Product Directory 


c-D 


CUTTING AND GRINDING FLUIDS 
Milling Products Div., Cincinnati, 
0. 
Cincinnati Milling and Grinding Mchs., Inc, 
Cincinnati 9 io 
o- gervice Oil Co., 70 Pine St., New York, 


DoAll Co., Des Plaines, III. 
an 9 Products, Inc., 26 Rector St., New 


Yor N. 
Shell "Oi yea 50'W. 50th St., New York, N. Y. 
Sinclair Refining Co., 600 "Fifth Ave., New 


‘ork, N. 
Stuart, D.'A. Oil Co, Ltd., 2727 S. Troy St., 


Chicago 23, Ill. 

Sun Oil Co., 1608 Walnut St., Philadelphia, 
‘a. 

Texas Co., 135 E. 42nd St., New York, N. Y. 


CUTTING-OFF MACHINES, Lathe Type 
Bardons & Oliver, Inc., 1133 West Ninth St., 
Cleveland 13, Ohio 
Brown & Sharpe Mfg. Co., Providence 
Clgvetend Automatic Machine Co., 
Cincinnati 12, Ohio. 
cum Automatic Mch. Co., Windsor, Vt. 
Cons ad 405 Lexington Ave., ‘New York 


Modern Machine Tool Co., Jackson, Mich. 


CUTTING-OFF SAWS, Abrasive Wheel 

Delta Power Too! Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

DoAll Co., Des Plaines, Ill. 

Norton Co., 1 New Bond St., 
Mass. 

Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 35, 


‘a. 
Wallace Supplies’ ing. Co., 1308 Diversey 
Parkway, Chicago 14, Ill. 


Worcester 6, 


CUTTING TOOLS—See Too! Material 


CYLINDERS, Air 


Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Hannifin Co., 509 S. Wolf Rd., Des Plaines, III. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Mch. Co., Inc. Logansport Ind. 

Thompson Products, Inc., Warren, Mich. 

Tomkins-Johnson Co., Jackson, Mich. 


CYLINDERS, Hydraulic 


Barnes, John S., Corp., 301 S. Water St., 
Rockford, i. 


Creag Pneumatic Tool Co., New York 17, 


Hannifin Co., 509 S. Wolf Rd., Des Plaines, Ill. 
Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 
Logansport Machine Co., Inc., Logansport, Ind. 
a Co., 1569 W. Pierce St., ilwaukee 


Thompson Products, Inc., Warren, Mich. 
Vicxers, Inc., Detroit 32, Mich. 
Wilson, K. R., Inc., Arcade, N. Y 


DEBURRING MACHINES 


Baird Co., 
ford, Con 


Pittsburgh 8 


Ave., Detroit 38 
Osborn’ Hamilton Ave., 


Sheffield y Box 893, Dayton 1 


Wallace Supplies Mfg. Co., | 1308 , —_ 


Parkway, Chicago 14, 


DEMAGNETIZERS 


Blanchard Mch. Co., 64 State St., Cambridge, 


Lufkin Rule Co., Saginaw, Mich. 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 


Cleveland Automatic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Chic 

Lake Erie Mochinery Corp, 470 Woodwor 
Ave., Buffalo 17 


DIE CUSHIONS 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


Ohio 
Clearing i Corp., 6499 W. 65th St., Chi- 

cago 
Danly Inc., 2100 S. Laramie, 

on er: °., Min 

& Weider Co., Overland Ave., 
Minster Minster, Ohio 

nster Mc o., Minster, Ohio 
Verson Allsteel Press Co., 93rd St., and S. Ken- 

wood Ave., Chicago, 


DIE INSERTS, Carbide 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Kennametal Inc., Latrobe, Pa. 

Metallurgical Products Dept. “of General Elec- 
tric Co., Box ae Roosevelt Park Annex, 
Detroit Mich 

Vascoloy-Ramet Corp., Waukegan, Ill. 


DIE SETS AND DIEMAKERS’ SUPPLIES 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
onde ti Specialties, Inc., 2100 S. Laramie, 
Chicago 1. 
Mch. 985 Housatonic Ave., 
t 
Go. I inc. 255 North 18th St., Am- 
N. J. 
Woles-Strippit Co., Akron, N. Y. 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


1700 Stratford Ave., Strat- 

pete Toot Div., 400 N. Lexington Ave., 
a 

industrial Co., 14230 Birwood 


Cleve- 


wy 


Write for our 
FREE Bulletin No. 2548. 
It gives full details. 


For more information fill in page number on Inquiry Card, on poge 233 


DIEMAKERS! 


PORTE LVATOR 


(OR AN ENGINEERED VARIANT) 


and ease your “handling.” 


Top plate raises and lowers for fitting operations 
Fr: rotates 360° to give easy access to die. 


Zhe 


will speed your work 


THE HAMILTON TOOL COMPANY - 834 SOUTH NINTH ST. 
HAMILTON OHIO - U.S. A. 
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DIE STOCKS—See Stocks and Dies 


DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 

Bath, Cyril Co., 32324 Aurora Road, Soion 

__ Ohio 

Cincinnati Shaper Co., Hopple & Garrard, Cin- 
cinnati, Ohio 

Dreis & Krump Mfg. Co., 7400 Loomis Bivd., 
Chicago 36, Ill. 

Ferracute Mch. Co., Bridgeton, N. J. 

Metal Carbides Corp., Youngstown, Ohio 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Moore Special Tool Co., Inc 
Bridgeport 7, Conn. 

Niagara Mch. & Tool Wks 
Ave., Buffalo 11, N. Y. 

Olofsson Corp., Lansing, Mich. 

Ryerson & Son, Inc., Jos. T., 16th & Rockwell 
Sts., Chicago 8, Ill 

Vascoloy-Ramet Corp., Waukegan, Ill. 

Verson Alisteel Press Co., 93rd St., and S. Ken- 
wood Ave., Chicago, ll. 

Wales Strippit Corp., North Tonawanda, N. Y. 


, 740 Union Ave., 


637 Northiand 


DIES, Lettering and Embossing 
Wales-Strippit Corp., North Tonawanda, N. Y. 


DIES, Self-opening Threading 


Consolidated Mch. ree Div., 565 Blossom Rd., 
Rochester 10, N. 

Greenfield Tap & bie” Corp., Greenfield, Mass. 

Jones & Lamson Mch. Co., Vt. 

Landis Mch. Co., Wa nesboro 

National Acme Co., 


leve- 
land, Ohio 


= Thread Cutting—See Stocks and 
ies 


DIES, Thread Rollin 


Landis Machine Co., Waynesboro, Pa. 


Product Directory 
National ame Co., 170 E. 13st St., 
land 8, 
Ore = Whitney Co., Inc., West Hartford, 
nese Rolled Thread Die Co., 


Cleve- 


P. O. Box 350, 


Worcester 1, Mass. 

DISINTEGRATORS 

Cincinnati “a and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Electro-Spark Co., Inc., 23 E. 26th St., New 


York 10, N. 
Elox Corp., Royal ‘Oak 3, Mich. 


DIVIDERS AND TRAMMELS —See Lay- 
out and Drafting Tools 


DIVIDING HEADS—See 


Indexing and 
Spacing Equipment 


DOWEL PINS 

Allen Mfg. Co., 133 Sheldon St., Hartford 2, 
Conn. 

Danly Mch. Specialties, Inc., 2100 S. Laramie, 
Chicago 50, Hil. 

DoAll Co., Des Plaines, lil. 


Producto Machine Co., 
Bridgeport, Conn. 

Standard Pressed Steel Co., Jenkintown, Pa. 

U. §. Tool Co., Inc., 255 North 18th St., Am- 
pere, N. J. 


985 Housatonic Ave., 


DRAWING COMPOUNDS 


Oakite Products, Inc., 26 Rector St., New 
York 6 

Stuart, D. Oil Co. Ltd., 2727 S. Troy St., 
Chicago 35, 


DRESSERS, Grinding Wheel 


Colonial Broach & Machine Co., P. O. Box 37, 
Harper St., Detroit 13, Mich 

DoAll Co., 254 N. Laurel Ave., ‘Des Plaines, Ill. 

ew? -O Corp.. 1200 Oakman Bivd., Detroit 

Hamilton Tool Co., 834 S. 9th St., 


Hamilton, 
10 


FRICTION 


IS EXCEEDINGLY FAST, 
SMOOTH, INVOLVES SO 
LITTLE DOWN-DRAG 
THAT FORMED PARTS 
CAN READILY BE CUT 
WITHOUT ANY REST 


Tremendous time and cost savings, in cutting sheet steel, formed or flat, 
trimming malleable and steel castings and similar operations, are 


available to you with these machines. 


Get the facts. Ask for FREE copy of “FRICTION SAWING.” 
THE TANNEWITZ WORKS « GL 6-1729 


GRAND RAPIDS, MICHIGAN 


TANNEWITZ DIE-SAWS 
24", 36", 48", 60” CAPACITIES 
—2 for CONTOUR SAWING, FILING, POLISHING 


Metal Carbides Corp., Youngstown, Ohio 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Moore Special Tool Co., Inc., 724 Union Ave., 
Bridgeport, Conn. 


Norton Co., | New Bond St., Worcester, Mass 

Pratt & Whitney Co, Inc., West Hartford, 
onn. 

»cherr, George Inc., 200 Lafayette St., 
New York 12, 

Sheffield Corp., 22 Springfield St., Dayton I, 
Ohio 

DRIFT KEYS 

Cnee. Latrobe, 411 W. Ontario St., Chicago 

DoAil Co., Des Plaines, Ill. 
Scully- Jones & Co., 19 06 S. Rockwell St., Chi 


cago 
Whitman & Barnes, 


40600 Plymouth Rd., 
Plymouth, Mich. 


DRILL HEADS, Multiple Spindle 
Co., 20108 N. Pitcher, Kalamazoo, 


25 East Third St., 
Covington, 


y. 
Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Baush Machine Tool Co., 15 Wason Ave., 


Springfield, Mass. 

Buffalo Forge Co., Broadway, Suttgte, N. Y. 

Cross Co., 3250 Bellevue, Detroit Mich 

Davis & Thom son 4460 N. St., 
Milwaukee 10, 

Delta Power Tool a 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Errington Mechanical Laboratory, < Norwood 
Ave., Sta Staten Island, N 

~— Tool Inc., 594 Johnson ba, Brook- 

n, 

Hartford’ Special Machinery Co., 387 Home- 
stead Ave., Hartford, Conn. 
Kearney & Trecker Corp., Milwaukee 14, Wis. 
La Salle Tool, Inc., 3840 E. Outer Drive, De- 
troit 34, Mich. 
Leland Gifford Co., 
Mass. 

National Automatic Tool Co., Richmond, Ind 

Snyder Tool & Engrg. Co., 3400 Lafayette, De- 
troit 7, Mich 

Thriftmaster Products Corp., 1076 N. Plum 
St., Lancaster, Pa 

United States Drill Head Co., 616 Burns, Cin- 
cinnati, Ohio 

Zagar, Inc., 24000 Lakeland Blvd., 

, Ohio 


ich. 
Avey Drilling Machine Co., 


Box 989, Worcester 1 


Cleveland 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford. lil 

Delta Power Tool Div., Rockwell Mfg C . 
Pittsburgh, Pu. 

Hartford Special Machinery Co., 287 Home 
stead Ave., Hartford 12, Conn 

Kingsbury Mch. Tool Corp., Keene, N. H 

Snow Manufacturing Co., Bellwood, |ilinois 


DRILL SLEEVES AND EXTENSION 
HOLDERS 


OeeeSerete, 411 W. Ontario St., Chicago 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines lil. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Automatic Tool Co., Richmond, Ind. 

National Twist & Tool Co., Rochester, Mich. 

Scully-Jones & Co., 1906 S. Rockwell St., Chi- 
cago 8 


DRILLING AND BORING UNITS, Seif- 
contained 

Avey Drilling Machine Co., 25 East Third St., 

Barnes, John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 


Springfield, Mass 
Buhr ——- Too! Co., 839 Green St., Ann 


Arbor, 
Cross Co., Mi9%0 Bellevue, Detroit 7, Mich. 
Tool Inc., 594 “Johnson Ave., Brook- 
yn 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kaukauna Machine & ‘Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

Inc., 3840 E. Outer Dr., Betroit 


The smoothest, fastest, most trouble-free Die 
Saws on the market. Write for bulletin. 


SAWING MACHINERY SPECIALISTS 


Leland- ftord Co., 
ass. 


34, 
Box 989, Worcester 1, 


(Continued on page 300) 
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HIGH SPEED BAND SAWS 

| 

| + 


Are the Accurate, Trouble-Fre« Means Controlling 
Power and Motion in Modern Stop-and-Go Machines _ 


BRUSH HOLDER 


ASSEMBLY The Eaton Dyna-torQ electro-magnetic friction units 


include a number of unique design advancements 
which provide longer life and superior performance 
with less maintenance. Check the following important 
advantages: 


1 Extremely Rapid Response in Clutching and Brak- 
ing—makes Dyna-torQ units ideally suited to a wide 
range of manual and automatic cycling applications. 


Smooth, Shockless Engagement—permits rapid opera- 
tion without backlash or chatter. 


ARMATURE 


SEGMENTS Highly Effective Cooling—maintains lower operating 


temperatures; permits fast, repetitive actuation. 


Self-Adjustment—avtomatically maintains proper clear- 
ance between armature shoes and field magnet. 


FRICTION 
FACING 
5 Simple, Accurate Control—manual or automatic; may 


be had to operate on 110, 220, or 440 volt, 60 cycle, 
alternating current. 


6 Low Maintenance Costs—result from unique design 
features and superior quality of construction, assuring 
long operating life and minimum down-time. 


FIELD MAGNET 


Eaton Dyna-torQ Clutches and Brakes are elec- 
trically operated, disc-type friction units having 
two basic components: a field magnet and an 
armature. Torque is transmitted as the magnet 
pulls the armature into engagement. Because the 
pull of the magnet is direct without intricate link- 
age, and the movement of the armature is slight, 
Dyna-torQ units are capable of extremely rapid 
response in clutching or braking. 

Ask us to tell you how these Dyna-torQ units 
will fit your equipment. 


om WIDE RANGE OF SIZES AND CAPACITIES 
Send for Illustrated Descriptive Literature 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE + KENOSHA, WISCONSIN 


EATO 


MAGNETIC-FRICTION CLUTCHES, BRAKES, 


Product Directory 


National Automatic Tool Co., $. 7th and 
N. Sts., Richmond, | 


Russell Holbrook & Henderson, Inc., 292 Mad- 


Kingsbury Mch. Tool Corp. 


34 


Ave., Detroit 38, Mich 


ison Ave., New York 17, 


Cons Serr. 405 Lexington Ave., New York 17, 


Cross Co., 3250 Bellevue, Peele 7 Mich 

ison Ave., New York 17, N. Y. Davis & Thompson Co., 4460 ‘124th SX. 
Sheffield Corp., Box 893, Dayton 1, Ohio Milwaukee 10, Wis 
Snyder Tool & Engrg. Co., 3400 E. Lafayette, Edlund Mchry. Co. Div., Cortland, 

troit, Mich. Ettco Tool Co., Inc., 594 Johnson iy ” Brook- 

Townsend, H. P. Mfg. Co., Elmwood, Conn lyn 37, N. ¥. 
Western Machine Tool Works, Holland, Mich. Hartford Special Machinery Co., 287 Home- 
24000 Lakeland Bivd., Cleveland stead Ave., Hartford, Cann. 


Kearney & Trecker Corp., oe 14, Wis. 

LaSalle Tool, Inc., 3840 Detroit 
, Mich. 

Leland-Gifford Co., Box 989, Worcester 1, 


Mass. 

DRILLING MACHINGS, Automatic Le Maire Tool & Mf Dearborn, Mich. 
Avey Drilling Machine Co., 25 East Third St., Modern Industrial °éo., 14230 Birwood 

ovington, Ky. be 
Barnes Drill Co., 814 Chestnut, Rockford, Ill. Moline Tool Co., Moline, iW. 
Barnes, W. F. & John Co., Rockford, Ill. wiegtenes Automatic Tool Co., Inc., S$. 7th and 
Baush Machine Tool Co., 15 Wason Ave., Sts., Richmond, Ind. 

Springfield, Mass. Corp., Lansing, Mich. 
Corp., 317 Mt. Grove St., Bridgeport Russell, Holbrook & 292 Mad- 

onn. 


... With Davis 
& Thompson 


Here’s another example of Davis and Thompson Engineering 
of high production with a minimum of equipment. This GG-8 
horizontal threader is equipped with 4 spindles in each head 
and a 4 station fixture. It is one of countless threading 
machines that have been designed and built by Davis & 
Thompson since 1924. Both single and double end machines 
for pipe, conduit, shafts and similar parts in various production 
quantities have been produced. 

If you have work of this nature, call in a Davis 
& Thompson Representative. There is no obli- 
gation for this service. 


ADDITIONAL INFORMATION Get the complete 

story of the facilities available from Davis and 
Thompson. Write for this 8-page 
booklet today. Ask for Bulletin #1002. 


Davis and Thompson Co. 


4460 N. 124th ST. . . . MILWAUKEE 10, WISCONSIN 
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Secrest Machine Co., Washington, D. C. 
Snow Co., Bellwood, Ill. 
Townsend H. P., Mfg. Co., Elmwood, Conn. 
Wales-Strippit Corp., Akron, 


DRILLING MACHINES, Bench 
oo? Prove Co., 20108 N. Pitcher, Kalamazoo, 


Avey” Drilling Co., 25 East Third St., 
ovi 


ington 
Forge 490 Broadway, Buffalo, 


Cincinnati Lathe > Tool Co., Marburg Ave., 
Cincinnati 9, Ohi 
Cosa Core. 405 Lexington Ave., New York 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa 

Edlund Machinery Co. OW. Cortland, N. 

Fosdick Mch. Tool Co., 1638 Blue Rock, , 
cinnati 23, Ohio 

Hamilton Tool Co., 834 S. 9th St., Hamilton, 


hio 
Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 
Henry & Wright Div., Hartford, Conn. 
Leland-Gitford Co., Box 989, Worcester, Mass. 
South Bend Lathe Works, Inc., 425 E. Madi- 
son St., South Bend, Ind. 


DRILLING MACHINES, Deep Hole 

Avey Drilling — Co., 25 East Third St., 
Covington, 

Baush ‘Tool Co., 15 Wason Ave., 
‘ge Mass. 


Ex-Cell Corp, 1200 Oakman Bivd., Detroit 
32, Mich. 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 
Leland-Gifford Co., Box 989, Worcester 1, 


383 

National Automatic Tool Co., Inc., $. 7th and 
N. St., Richmond, Ind. 

Pratt = Whitney Co., Inc., West Hartford, 


Con 
Woles-Strippit Corp., Akron, N. Y. 


Lafayette 


DRILLING MACHINES, Gang, Multiple- 
spindle 

Avey Drilling Machine Co., 25 East Third St., 
Covington, Ky. 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. F. & John Co., Rockford, III. 

Baush Machine Tool Co., 15 Watson Ave., 
Springfield, Mass. 

Bodine oP. 317 Mt. Grove St., Bridgeport 


Con 
Cinginnati Bickford Div., Oakley, Cincinnati, 
io 


Cleereman Machine Tool Co., Green Bay, Wis. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Davis & Mn ge Co., 4460 124th St., Mil- 
woaukee 10 

Delta Power ter ‘Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Edlund Machinery Co. Div., Cortland, N. Y. 

Foote-Burt Co., 1300 St. Clair Ave., Cleveland, 


Ohio 

Fosdick Mch. bed Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohi 

ye Bros. x Co., 136 12th St., Rock- 
ord 

Hamilton Tool Co., 834 So. 9th St., Hamil- 
ton, Ohio 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Henry & Wright Div., ‘Hartford, Conn. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

La Salle Tool, tee 3840 E. Outer Drive, De- 
troit 34, 

Leland- aitiora® Co. Box 989, Worcester, Mass. 

Le Maire Tool & Ae. Co. Dearborn, Mich. 

Modern Industrial Eng. Co., 14230 Birwood 

Detroit 38, Mich 

rece” Too! Co., Moline, Il. 

National Automatic Tool ce.. , S. 7th and 
Sts., Richmond, Ind. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

troit 7, Mich 

South Bend Lathe Works, South Bend 22, 

Western Machine Tool Works Holland, wine: 

24000 Lakeland Blvd., Cleveland 


sCDouhle End Threading of ; 
ic | 


“Series A” Avdomadic Drilling and Tapping Machines 


producing faster... better... easier... from coast to coast! 


Hartford, Conn. ; Saginaw, Mich. 
Pratt & Whitney Aircraft Saginaw Steering Gear Division, 
Midland Park, N. J. General Motors Corporation 
Marlow Pumps Division Chicago, Ill. 

Ford Motor Co., Aircraft Engine 
Reading, Pa. 
Textile Machine Works aimee 

Libertyville, Ill. 


Syracuse, N.Y. The Frank G. Hough Cc 
Carrier Corporation 
Morton Grove, Ill. 


Y. Bell and Gossett Co. 
Springfield, Ill. 


Barberton, Ohio Allis-Chalmers Mfg. Co. 


Ohio Brass Co. West Allis, Wis. 
Cleveland, Ohio Allis-Chalmers Mfg. Co. 
Eaton Mfg. Co. Tulsa, Okla. 


Cleveland, Ohio Aero Parts Mfg. Co., Inc. 
Fawick Corporation 


Marion, Ohio Omaha Production Co. Division, 
Eaton Mfg. Co. Vickers, Inc. 


Highland Park, Mich. San Francisco, Calif. 
Ford Motor Co. Chas. M. Bailey Co. 


Jackson, Mich. South San Francisco, Calif. 
Calvin Machine Products, Inc. Smith-Blair Co. 


These are a few of the Cleereman “Series A’ users 
who find this “box cycle” automatic Drilling and Tapping 
Machine the answer to their problems. 

Drilling and tapping a hole “‘at the touch of a button” 
produces faster, easier and at highest profits. Operators 
are relieved of handling cumbersome controls. Operator 
morale is boosted and operator fatigue reduced. 

Join the rapidly increasing Cleereman “Series A’’ users 
list. This fast set-up production-type drilling and tapping 
machine has a place in your plant. Don’t delay increasing 
your production efficiency. Wire, write or phone about 
your jobs right now. 


BRYANT 


Machinery & Engineerin 


Company: CLEEREMAN MACHINE TOOL CORP. 


General Office ‘ GREEN BAY, WISCONSIN 
555 West Washington Blvd., Chicago 6 


Representatives in Principal Cities 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December 1957—301 
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Product Directory 


DISTRIBUTO 


Sensible price brackets 
making ordering and pricing easy— 
an exclusive Bunting feature. 


responsi 


NEVER WRITTEN IN ANY SPECIFICATIONS, 

the responsibility of the supplier is established 
only by his record of service. It is well known 
that Bunting goes far beyond the strict 

terms of a transaction to meet all the 
requirements of the customer, even in crises 
produced by unforeseen and unavoidable 
complications. Complete manufacturing 


YOU GET more* WHEN 
YOU BUY BEARINGS FROM 
YOUR Bunting. 


ibility 


facilities, an unfailing supply 
of Bunting Cast Bronze and 
Bunting Sintered Powdered 
Oil-filled Bronze Stock 
Bearings and Bars assure that 
Bunting distributors always 
have ample stocks. 


Your Bunting distributor is listed in the 
classified section of your telephone 
directory usually under Bars—Bronze, 
and Bearings—Bronze. Two modern 
Bunting factories and eleven Bunting 
Branch Warehouses expedite distribution 
in all areas. Write, or ask for catalogs 
giving complete di ional listings 

and technical data. 


Bunting 


The Bunting Brass and Bronze Company e Toledo 1 
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BUSHINGS, BEARINGS, 
BARS AND SPECIAL PARTS 
OF CAST BRONZE AND 
POWDERED METAL. 


, Ohio @ Branches in Principal Cities 


DRILLING MACHINES, Radial 

Aaron Machinery Co., Inc., 45 Crosby St., New 
York 

American Aree Works Co., Pearl and Eggleston 
Ave., Cincinnati, Ohio 

Carlton Mch. Tool Co., 2961 Meeker St., Cin- 
cinnati 25, Ohi 

Cincinnati Bickford Div., Oakley, Cincinnati, 


Ohio 

Cincinnati Gilbert Machine 3366 
Beekman St., Cincinnati 23, 

Cincinnati Lathe Tool Co., oll Ave., 
Cincinnati 9, Ohi 

Clevetand Punch “Shear Co., 3917 St. 
Clair Ave., Cleveland 14, 

Corp., 405 Lexington New York 
17, 


N. 
Foote-Burt Co., 1300 St. Clair Ave., Cleve 
land, Ohio 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Onsrud Machine Works, Inc., Niles, Il. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 1 

Western Machine Too! Works, Holland, Mich. 


DRILLING MACHINES, Sensitive 
Atlas Press Co., 20108 N. Pitcher, Kalamazoo, 


ic 

Avey Drilling ae Co., 25 East Third St., 
Covington, 

Buffalo Forge "Eo.. 490 Broadway, Buffalo, 
N 


Cincinnati Bickford Div., Oakley, Cincinnati, 


io 

Cincinnati Lathe & = Lom. 3207-3211 Disney 
St., Cineinnoti 9 

Cor Corp., 405 toes Ave., New York 
Ve 


Delta Power Too! Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Edlund ery, Co. Div., Cortland, N. Y. 

Foote- Burt Co., 1300 St. Clair Ave., Cleve- 
land 8, Ohio 

Fosdick Mch. Tool Se. 1638 Blue Rock St., 
Cincinnati 23, Ohi 

— Tool Co., 834 S. 9th St., Hamilton, 


in 

Henry & Wright Div., Hartford, Conn. 

Leland-Gifford Co., Box 989, Worcester, Mass 

Levin & Son, Inc., Louis, 3610 So. Broadway, 
Los Angeles, Calif. 

National Automatic Tool! Co., Inc., S$. 7th and 
N. St., Richmond, Ind. 

Snow Manufacturing Co., Bellwood, IIlinois 

South Bend Lathe Works, Inc., 425 —. Madison 
St., South Bend, Ind. 

Townsend, H. P., Mfg. Co., Elmwood, Conn. 

Woles- Strippit Corp., Akron, N. Y. 

Western Machine Tool Works, Holland, Mich. 


DRILLING MACHINES, Universal Radial 


Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 


DRILLING MACHINES, Upright 


agen, Co., Inc., 45 Crosby St., New 

or We 

Avey Drilling Machine Co., 25 East Third St., 
Covington, % 

Barnes, F. John Co., Rockford, Ill. 

Forge 490 Broadway, ‘Buffalo, 


Canton Tool Mfg. Co., E. Canton, Ohio 
Cincinnati Bickford biv., Oakley, Cincinnati, 


Ohio 
Cincinnati Lathe >. Tool Co., Marburg Ave., 
Cincinnati 9, 
Cleereman tachine Foot Co., Green Bay, Wis. 
Cosa Corp., 405 Lexington “Ave., New York, 


Ettco’ Tool Co, Inc., 594 Johnson Ave., Brook- 

yn 

Fosdick Mch. Toot Co., 1638 Blue Rock, Cin- 
cinnoti, 23 Ohi 

Hartford Special Machinery Co., 287 Home 
stead Ave., Hartford, Conn. 


QUICK, LOW COST 
OPERATION Is made possible 


by the Davis tilting table, which permits 
even work tapering as much as 3” per 
foot to be set up and cut quickly. And 
Davis multiple tooth cutters make quick 
work of all keyways up to 1” in width. 
let us work out set- 
ups to speed up your 

production. 


Write for Bulletin 


DAVIS 


KEYSEATER 
COMPANY 


405 EXCHANGE ST. 
ROCHESTER 8, N. Y. 


job for 


Faced with a special tooling job? Stymied by 2 
tough problem? Would 50 years of experience help? 
Then the logical answer for you is to send it to Columbus 
Die-Tool! CDT specializes in tools, jigs, fixtures and 
} an wee also special machinery, designed and built to produce 
Steel shaft worms and bronze worm Btn your products better, faster, and more economically. 
gears for open hearth electric hoists BEVELS TO 54” PD, 1 OP 
on SPIRAL, HELICAL and WORM GEARS That’s why so many of the nation’s leading: 


highly specialized applications, or TO 48” PD, 2 OP manufacturers avail themselves of the specialized services 
general purpose use—in any size or a ee — of Columbus Die-Tool. Perhaps CDT can solve your tool- 
quantity — of any material — Stahl , 


dle, SPROCKETS TO 72” PD, 21" CP ing problem and help you make your product . . . better 
‘longer. Get our estimate. RACKS TO 20 FT. LONG, 3 OP for less, 


SILENT GEARS; 
RAWHIDE, BAKELITE, FIBROIL 


HEAT-TREATED, CASE OR FLAME is 70 
Columbus Die Toot 
AND MACHINE COMPANY 
GEAR & MACHINE COMPANY P. O. BOX 750 © COLUMBUS, OHIO 


3901 Hamilton Ave. Cleveland 14, Ohio ESTABLISHED 1906 


For more information fill in page number on Inquiry Card, on page 233 
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The Whole Answer to 


Your 


ZAGAR SAYS: 
“Use more 
spindles— 

NOT more 
machines.” 


Have YOU heard the 


ZAGAR story? 


Briefly: 

Any number of holes at one 
pass — 1200, for instance. 
Any hole pattern, no matter 
how intricate. 

Any machinable material. 
Any hole diameter up to 1", 
or varying diameters on all 
centers up to sum of two hole 


diameters involved. 


The Zagar "66" gearless drill head drills 
6 holes up to 3/16" dia. 


Emphasized: 
on your present presses. 
the right tooling for the “hole” 


standard Zagar Gearless Drill Heads can be installed 
If you prefer, Zagar engineers will design 
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—as close as the sum of hole diameters 


Problem.... 


job. Send sample parts and profit 


by Zagar’s extensive drilling background. 
Get Zagar's Engineering Manual M-12. 


ZAGAR INCORPORATED 


23888 LAKELAND BOULEVARD, CLEVELAND 23, OHIO 


TOOLS FOR INDUSTRY 
and SPECIAL MACHINERY 


salting Mch. Co., 2442 Douglas St., 


Le Maire Toot” & Mf Dearborn, Mich. 
National Automatic Fost €o., Inc., S. 7th and 
N. St., Richm 
Co., 2135 Kishwau- 
Rockford, 
°., 


Snow Manufacturi 
South Bend Lathe Works, Inc., 425. 
wan ° Ind 

ales-Strippr 
Western Machine Tool Works, Holland, Mich. 


DRILLS, Center 
Latrobe, 411 W. Ontario St., Chicago 


Inc., 765 Allens Ave., Prov- 


Cleveland Twist Pritt Co., 1242 E. 49th St., 
Cleveland 

DoAll Co., bes Plaines, Ill. 

Greenfield Tap & Die 

Twist Drill 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


Circular Tool Co., 


Greenfield, Mass. 
ool Co., Rochester, 


DRILLS, Core 


Ace Drill C 


, Adrian, 
tat ro 


Ww. St., Chicago 


crevdions Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoAll Co., Des ‘Plaines, 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Metallurgical Products Dept. of General Elec- 
_ 237, Roosevelt Park Annex, 


ich. 
National Twist. Drill & Ti. Co., Rochester, 
ich. 
Scully-Jones & Co., 1906 Rockwell St., Chi- 


cago 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Deep Hole, — 
Ace Drill Corp., wiik 
411 St., Chicago 


Greenfield Tap & Die C “Ss Mass. 
National Twat Drill & Ti. Co. Rochester 


ich. 
Whitman & Barnes, 40600 PI h 
Plymouth, Mich, 


DRILLS, Oil Hole, Oil Tube 
ape 411 W. Ontario St., Chicago 


Clevelana Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoAll Co., Des 'Plomes, 

Greenfield Tap & Die Corp. 

National Twist Drill Ti. Co., Rochester, 


ich. 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


Greenfiela, Mass. 


DRILLS, Portable Electric 
Creep Pneumatic Tool Co., New York 17, 


Ingersoll- Bond Co., 11 Broadway, New York 


Thor eine Tool Co., Prudential Plaza, Chi- 
cago Ill. 


DRILLS, Portable Pneumatic 
Pneumatic Co., New York 17, 
inqeretS -Rand Co., 11 Broadway, New York 
Onsrud Machine Inc., Niles, 


Thor Power Tool Co., Prudential A Chi- 
cago Ill. 


it’s Lagan GEARLESS DRILL HEADS 

Any hole pattern—on any center up to 144" dia. 
Up to can be drilled ONE 
‘ 


13” PRECISION TURRET 


ACCURATE 
FAST 
DEPENDABLE 


Power feed turret indexes and locks automatically on return stroke. 
Turret head indexes within .0005” measured 4” from turret face. 
Turret has 144 power feeds, .0006” to .0193”. 
Lever on turret apron provides quick selection of fast, medium or slow feed. 
Each of six turret faces have independently adjustable feed trip and stop. 
Lathe carriage has 48 power cross-feeds, 48 power longitudinal feeds and 48 
thread cutting feeds. 
Send for complete information if you are interested in producing more precision 
parts at lower costs. 


ap SPECIFICATIONS: Swing 13%” * Collet capacity 1” * Spindle bore 1%” * 
F.2d Turret ram effective feed 6/2” * Turning feeds 48 * Facing feeds 48 * Threading 


HARDENED BED WAYS feeds 48 * Turret feeds 144 * Spindle speeds 12 °* Prices start at $2438. 


Hardened and precision ground SOUTH BEND LATHE, South Bend 22, Indiana 
bed ways can be supplied in lieu 


of seguiar ot small extre com— South Bend 22, Indiana: Send information on 10’, 13” ond 16” Turret Lath 
Seid “ecvedg —Engine and Toolroom Lathes, —Milling Machines, —Shapers, —Drill Presses, —Pedestal Grinders. 


> 


BEND 


months to pay. 


CITY. STATE 


more information fill in page number on Inquiry Card, on page 233 


MACHINERY, December, 1957—305 


=. 
fo 
a 
She 
: 
| 


Product Directory 


Model 
No. 100SE-4840 


SPECIFICATIONS: 
_ DIE CUSHION Capacity—tons 22.6 | 
a DAYLIGHT — in/max. 24 
RAM STROKE — in 18 
RAM SPEEDS — in/min.: 
Approach 160 
Pressing 29 
Return 250 
CONTROLS — Electric Push Button 
20 H.P. UNIT 


"TWO PRESSES IN ONE” 


REPORTS STEWART-WARNER CORP., CHICAGO, ILL. 


“GIVES US PRECISION ACCURACY FOR 
DIE-TRYOUT . . . SPEED AND VERSATILITY 
FOR SHORT PRODUCTION RUNS.”’ 


The new K. R. Wilson Four-Column, Down 
Acting Press recently delivered to Stewart- 
Warner Corp. does ‘‘double duty" in their 
Chicago plant. The 100 ton capacity 
press features an automatically-positioned 
pneumatic die cushion. With the cushion 
in position, the press can be used both for 
die-tryout and for production runs utilizing 
forming or drawing dies. When the cushion 
is retracted, spring loaded dies can be 
used. With the air evacuated from the 
cushion, the press can be used for blank- 
ing. With such operational flexibility, and 
rapid conversion features, the K.R. Wilson 
Model No. 100SE-4840 Press can be kept 
in nearly continuous operation. Get all 
the facts now on this time-saving, money- 
making press. 


HYDRAULICS DIVISION 


K. R. WILSON, Inc. 


OFFICES & FACTORIES — 212 MAIN ST., ARCADE, N. Y., U. S. A. 
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DRILLS, Ratchet 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
Chicago- Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist ode Co., 1242 E. 49th St., 
Cleveland 14, Ohi 
Greenfield Tap y Die Cor Greenfield, Mass. 
National Twist Drill & Tool Co., Rochester, 
h 


Mich. 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Subland 


Ace Drill Corp., Adrian, Mich. 

Chicago-Latrobe, 411 W. Ontario St., Chicago 
10, 

Cleveland Twist Drill Co., 1242 49th St., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, Ill. 

Greenfield Tap & Die Corp., Greenfield, Mass 

National Twist Drill & Tool Co., Rochester, 
Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Twist, H gh-Speed Steel, Carbon 
Steel 


Ace Driil Corp., Adrian, Mich. 

Chicago, Latrobe, 411 W. Ontario St., Chicago 

Cleveland Twist Drill Co., 1242 49th St., 
Cleveland 14, Ohio 

DoAl!l Co., Des Plaines, Ill. 

Greenfield Tap & Die Corp., Greenfield, Mass 

Naticnal Twist Drill & Tool Co., Rochester, 


Mich. 

Thor ag tae Tool Co., Prudential Plaza, Chi- 
cag 

Threadweil Tap & Die Co., 16 Arch, Green- 
field, Mass. 


Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Twist, Carbide, 


Ace Drill Corp., Adrian, Mich. 

Allegheny Ludlum Corp., Oliver Bidg 
Pittsburgh 22, 

Latrobe, 411 W. Ontario St., Chicag 


Cleveland Twist Drill Co., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, III. 

Heller Tool Co., Newcomerstown 

— Twist Drill & Tool Co., 


Pa 
Rochester, 
Mic 
Thor 7 Tool Co., Plaza, Chi- 
cago 


Threadweil Tap & Die Co., 16 Arch St., Green- 
field, Mass. 


Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich 


Carbide-tipped 


1242 E. 49th St, 


Prudential 


DRILLS, Wire 
Ace Drill Corp., Adrian, Michig 
411 W. St., Chicago 


Cleveland Twist Drill Co., Cleveland, O. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
a oy Twist Drill & Tool Co., Rochester, 


whiteron & ype 40600 Plymouth Rd., 
Plymouth, Mich 


DUPLICATING ATTACHMENTS — See 
Tracing Attachments 


DUST COLLECTORS AND CONTROL 
SYSTEMS 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Pangborn Corp., Hagerstown, 


Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 14, Ohio 


ELECTRICAL DISCHARGE MACHINES 
—See Disintegrators 


ELECTROPLATING EQUIPMENT 
Wagner yt te Inc., 433 Midland Ave., De- 


troit 3, Mich 


a 
Die Cushion is automatically positioned 
f) 
K. R. WILSON FOUR-COLUMN PRESS : 
| 
| | 
| 


PLASTIC TAP BOXES 


PROTECTED 
QUALITY 


It's apparent how Threadwell TAP quality is protected 
by the original plastic tap package shown above. 
BUT... the quality of ALL Threadwell products 
is triple protected. At the factory 
by rigid process and individual final inspection... 
in transit and storage by advanced packaging 
and clear labeling ... and in use 
by Threadwell Field Engineers strategically located 
nation wide to help you with 
cutting tool and gaging problems on the job. 


ADJUSTABLE ROUND, 2-PIECE & HEXAGON DIES KEYWAY BROACHES & SETS 


COMPLETE LINE OF HIGHEST PRECISION GAGES 


THREADWELL DISTRIBUTORS, too, 
are strategically located to serve you 


THE FINEST IN CUTTING TOOLS & GAGES 
promptly, properly, and well. 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—307 
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More and More Manufacturers Are Installing 
MARVEL SYNCLINAL FILTERS 


AS STANDARD EQUIPMENT 


Manufacturers of hydraulically actuated equipment and others with low pressure liquid 
circulating systems demand their equipment to perform consistently with all the produc- 
tive efficiency they build into the machine that bears their name. Since these systems 
must be kept free of damaging particles, the selection of a filter is an important factor. 


Here are some of the outstanding reasons for the increasing preference for Marvel 
Synclinal Filters to do this all-important job! 


BECAUSE... Marvels are designed to give maximum 
ACTIVE filtering area rather than total filtering area. Only 
ACTIVE FILTERING AREA COUNTS! 

BECAUSE... . Marvels greater storage space for filtered 
out particles allows longer periods of ‘operating’ time at 
absolute minimum in maintenance cost and “down-time.” 
BECAUSE... Marvels can be disassembled, cleaned 
and reassembled by any workman in a matter of minutes. Line 
type operates in any position and may be serviced without dis- 
turbing pipe ooh 

BECAUSE... . Marvels are protected and of sound con- 
struction to give long life and efficient filtration. THEY MEET 
J. 1. C. STANDARDS. 

BECAUSE. . . Marvels (Both Sump and Line Type) are 
available in individual capacities from 5 to 100 G.P.M. and 
choice of mesh sizes ranging from coarse 30 to very fine 200, 
they get a filter to fit their specific requirements. 
BECAUSE... Marvel not only delivers a top grade 
filter in both quality and performance, but delivers IMME. 
MEDIATELY—shipments are made the same day orders are re- 
ceived, if desired. 


FACTS — NOT CLAIMS 

Engineers decide on the basis of 
the records, on the basis of meas- 
urable facts rather than claims 
of the “campaign promise” vari- 
ety. Here is a fact with meaning— 


OVER 800 O. E. M.’s 


Install MARVEL Synclinal FIL- 
TERS as Standard Equipment! 


SUMP TYPE (cutaway) 


For Dependable Protection on 

All Hydraulic and Low Pressure 
Systems Investigate 


MARVEL SYNCLINAL FILTERS 


For Hydraulic Oils 
Coolants 
Lubricants 
Water 
and all types of 
Fire-Resistant 
Hydraulic Fluids 


LINE TYPE (cutaway) 


MARVEL ENGINEERING COMPANY 


7227 N. Hamlin Ave., Chicago 45, Ill. Phone: JUniper 8-6023 


§ Without obligation, please send me complete data on 3 
Marvel Synclinal Filters, as indicated: 
Catalog #108—For hydraulic Oils, Coolants, | 
Lubricants 
1 Catalog 4200—For Fire-resistant Hydraulic 
1 Fluids (Aqueous Base 1 
Catalog 4400—For Fire-resistant Hydraulic 
Fluids (Synthetic) 
H Catalog #301—For Water 
Catalogs g Nome .. 
1 Com 
containing site 
Address 
complete data City 
on request 
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ENGRAVING MACHINES 
Cong Sere, 405 Lexington Ave., New York 


Gorton, Geo., Mach., 1321 Racine St., Racine 


s. 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 


EXPANDERS, Mechanical, Hydraulic 


Grotnes Machine Wks., Inc., 5454 N. Walcott, 
Chicago 40, Illinois 


EXTRACTORS, Screw 
Chiceoe-Latrabe, 411 W. Ontario St., Chicago 


Cleveiand Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Walton Co., Hartford 10, Conn. 

Williams & Co., J. H., 400 Vulcan St., Buf- 
falo 7, N. Y. 


FACING HEADS 


Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Davis Boring Tool Div. Giddings & ‘Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

G & L and Hypro Div., Giddings & Lewis 
Machine Tool Co., Fo du_Lac, Wis. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Mummert-Dixon Co., Hanover, Pa 


FANS, Exhaust, Ventilating 
rt Forge Co., 490 Broadway, Buffalo, 


FEEDERS, Automatic 

Perry Equipment & Eng. Co., Erie, Penna. 
Production Feeder Corp., Mentor, Ohio 

V & O Press Co., Hudson, New York 


FILES, Band 
DoAll Co., Des Plaines, III. 


FILES, General-purpose, Swiss Pattern 

DoAll Co., Des Plaines, Ill. 

Heller Tool Co., Newcomerstown, Ohio 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


FILES AND BURRS, Rotary 

DoAll Co., Des Plaines, Ill. 

Heller Tool Co., Newcomerstown, Ohio 

Pratt & Whitney Co., Inc., West Hartford, 


onn. 

Severance Tool Ind., Inc., inaw, Mich. 

Simonds Saw & Steel Co., Fi re. Mass. 

Wesson Co., 0 Woodword Heights Bivd., 
Ferndale, Mich. 


FILING MACHINES 
Chigaye Pneumatic Tool Co., New York 17, 
DoALL Co., Des Plaines, Ill. 


Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


FILTERS, Coolant and Oil 
Somes Drill Co., 814 Chestnut St., Rockford, 


Commercial Filters Corp., Melrose, Mass. 

Industrial Filtration Co., 15 Industrial Ave., 
Lebanon, Ind. 

Marvel Engineering Co., 7227 N. Hamlin Ave., 
Chicago 45, Ill. 


Ti 
| 
: 


PROJECTOR, MODEL 14-6 


To meet a wide range of your optical gaging needs, the Kodak 
Contour Projector, Model 14-6, is now available with a choice of 
worktables: a flat, fixed staging table for production-line gaging 
and a movable worktable for horizontal toolroom measurements. 


With the fixed table you have... 


e An inexpensive instrument for check- 
ing long production runs quickly and 
accurately. 

@ Ease of adaptability to your own spe- 
cial staging fixtures. Fixtures are posi- 
tioned in a milled T-slot, and the image 
is brought into focus by moving the fix- 
ture along the slot. 


e Ample staging area for many kinds of 
parts, with 1954” x 1314” table, throat 
clearance of 1414” and lens height of 
65%” above the table. 


The movable table gives you... 
e Easier fixturing and faster setups with 
table cross travel of 3”, vertical travel of 
2”, focusing travel of 114”. 

© Rapid horizontal measurements to the 
order of .0002” for toolroom as well as 
production use; simplified gaging of 
larger parts because there’s no need to 
re-position. 

Slotted area—1914” x 8”"—which per- 
mits use of standard fixtures for staging 
a wide variety of parts. Throat clearance 
is 14144”; maximum lens height above 
the table is 414”; minimum, 214’. 


With the Model 14-6 you get a high-quality precision optical system. A full 14-inch 
viewing screen covers a field of 1.4” at 10 magnification. Accessory lenses provide 
a range of magnifications to 100x. 


For additional data or a demonstration of this new Kodak Contour Projector, 
write to: 


Apparatus and Optical Division 
EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR SES 


For more information fill in page number on Inquiry Card, on page 233 
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PRECISION 
PRODUCTION 
PROBLEMS ? 


NEW! ALIGNMENT 
INTERFEROMETER 


Accurately measures 
small changes in 
angle over a range 
of 30 seconds of arc 
(+15 seconds). Easy 
direct scale read- 
ings to 0.2 seconds 
(0.000006”’). 


BENCH 
COMPARATOR 


Exclusive under- 
stage illumination— 
no complex set-ups, 
no holding fixtures 
for most work. Mag- 
nified silhouettes 
show errors instant- 
ly. Reads to 0.0001” 
with optional mi- 
crometer stage. 


CONTOUR 
MEASURING 
PROJECTOR 


Shows magnified sil- 
houettes or surface 
views. Simple opera- 
tion, highest preci- 
sion measurements: 
to 0.0001”, linear; 
to 1 minute of arc, 
angular. 


NEW 
TOOLMAKER’S 
MEASURING 
MICROSCOPE 
Quickly measures 
Opaque or transpar- 
ent objects of any 
contour. Linear, ac- 
curate to 0.0001”; 


of arc. 


a 
a 
angular, to 1 minute 
B 


Here’s help from 
Bausch & Lomb 


TOOL DESIGN 


INSPECTION 


FABRICATION 
“MEASURING 


STEREO- 
MICROSCOPES 


Magnified 3-D views 
of tiny parts. Dust- 
proof, shockproof, 
can be mounted 
right in machine or 
fixture. Speeds as- 
sembly, inspection. 
Most complete line, 
widest field of view. 


OPTICAL AIDS 
CATALOG 


Time-and-money-sav- 
ing data on Surface 
Comparators, Indus- 
trial Magnifiers, Ma- 
croscopes, Micro- 
scope Bodies, Mi- 
crometer Discs, Wide 
Field Tubes, Brinell 
Microscopes, Shop 
Microscopes. 


MAIL COUPON TODAY FOR VALUABLE DATA 


BAUSCH & LOMB OPTICAL CO. 
85424 St. Paul St., Rochester 2, N. Y. 


Please send literature on optical production 
aids checked below: 


C) Alignment Interferometer [] Bench Com- 
parator [] Contour Measuring Projector 


LC) Toolmaker'’s Microscope [_] Stereomicro- 
scopes [_] Optical Aids Catalog 


COMPANY 
ADDRESS 


FINISHES, Machine and Metal 
Lowe Bros. Co., Dayton, Ohio 


FLAME-HARDENING MACHINES 


Cincinnati Moshis and Grinding Mchs., Inc., 
Cincinnati 9 
Gleason Works, 100 University Ave., 


Roch- 
ester 3, N. Y. 


FORGING HAMMERS, Steam and Air 
Chambersburg Engrg. Co., Chambersburg, Pa. 


FORGING MACHINES, Headers, 
Upsetters, Presses 
Ajax Mfg. Co., 1441 Chardon Rd., Cleveland 


1375 Raff Rd. S. W., Can- 


Hill "heme °Co., 1201 W. 65th St., 
io 

Lake Erie Peectiner Corp., 470 Woodward 

Ave., Buffalo 7 

National Co., Ohio 


Cleveland 


FORGINGS, Drop 

Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa. 

Mueller Brass Co., Port Huron 35, Mich. 

wey J. & Co., 400 Vulcan St., Buf- 

alo 


7 
Wyman- ete Co., Worcester, Mass. 


FORGING, Hollow-Bored 

Bethlehem Steel Co., 701 East Third St., 
lehem, Pa. 

Mueller Brass Co., 


Beth- 
Port Huron, Mich. 


FORGINGS, Press 


se agg Steel Co., 701 East Third St., Beth- 

Cleveland & Shear Co., 3917 St. 
Clair Ave., Cleveland 14, Ohi 

Minster Mch. Co. Minster, Ohio 

Mueller Brass Co., Port Huron, Mich. 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y. (die-pressed) 

U. S. Steel Corp., Pittsburgh, Pa. 


FORGINGS, Upset 


Bethlehem Steel Co., 701 Last Third St. 
lehem, Pa. 

New Departure Div., 

Vanadium-Alloys 

Williams, J. H 
falo 7, N 


, Beth- 


Bristol, Conn. 
Steel Co., Latrobe, Pa. 


Co., 460 Vulcan St., Buf- 


FORMING MACHINES, Cold-rolling 
Ferracute Machine Con Bridgeton, N. J. 
Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Michigan Tool Co., 7171 E. McNichols Rd., 


Detroit 12, Mich. 
637 Northland 


Mch. & Works, 
Buffalo 
5506 Walworth, Cleveland, Ohio 


Yoder 


FORMING MACHINES, Multiple-slide 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Baldwin-Lima- Corp., 
Div., Ohi 

Bliss, E. . co, 1375 Raff Rd., S. W., Can- 


Mfg. Co., 
Chambersburg Engrg. Co., 


Lima-Hamilton 


Providence, R. |}. 
Ch ambersburg, Pa. 


Clearing Machine Corp., 6499 W. 65 St., Chi- 
cago 38, 

Cosa Corp., 405 Lexington Ave., New York 
17, 


Dreis’ & Krump Mfg. Co., 7416 Loomis Blvd., 
Chicago 36, Ill. 


Lake Erie Machiner Corp., 470 Woodward 
Ave., alo 
S. Tool és. Inc., 255 North Main St., Am- 
N. J. 


BAUSCH. 
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The weldment shown above is the frame for a sixteen cylinder 
Diesel Engine designed for a potential of 5000 H.P. This precision 
piece, and those illustrated at the left are typical of thousands of 
Steel-Weld Fabricated parts and assemblies produced by Mahon 
each year for manufacturers of processing machinery, machine 
tools, and other types of heavy mechanical equipment. If you are 
not now taking full advantage of the economies offered by 
welded steel components in your product, you should give the 
matter serious thought. In the design of almost any type of heavy 
machinery there are parts and sub-assemblies that can be produced 
more economically, more satisfactorily, and in less time, in welded 
steel. In weldments you get greater strength with less weight—plus 
the additional advantages of greater rigidity and 100% predict- 
ability. When you consider weldments, you will want to discuss your 
requirements with Mahon engineers, because, in the Mahon organi- 
zation you will find a unique source for weldments or welded steel 
in any form... fully responsible source with complete facilities 
for design engineering, fabricating, machining and assembling... 
a source where design skill is backed up by craftsmanship which 
assures you a finer appearing product embodying every advantage 
of Steel-Weld Fabrication. See Sweet's Product Design File for in- 
formation, or have a Mahon sales engineer cal! at your convenience, 


THE R. C. MAHON COMPANY «+ Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 


BY 


j 


For more information fill in page number on Inquiry Card, on page 233 
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TOULNOD 


MACHINERY’S HANDBOOK— 
15th Edition 


A modern handbook is a necessity for 
every man who holds or hopes to hold 
a responsible job in the mechanical 
industries. This one is the “Bible” of 
them all. The latest edition of this 
world-renowned book combines all the 
valuable features of earlier editions with 
the most recent and useful machine- 
designing and machine-shop data ob- 
tainable. Over a million copies in use. 
1911 Pages, Thumb Indexed. 


$9.00 In Canada or overseas, $10.00. 


THE USE OF HANDBOOK 

TABLES AND FORMULAS 

A companion book for users of MA- 
CHINERY’S HANDBOOK which 
shows you how to get the most out of 
your Handbook. Examples, solutions 
and test questions show typical applica- 
tions of Handbook matter in both 
drafting-rooms and machine shops. 
$2.00 Special combination 
price with MACHINERY’S HAND- 
BOOK, $10.50 


In Canada or overseas, $2.10. Special com- 
bination price, $11.50. 


HELICAL SPRING TABLES— 

by John D. Gayer and Paul H. Stone, Jr. 
An easy-to-use index of over 6800 
ready-designed compression and tension 
springs trom which selections may be 
made with minimum calculation—even 
if you are not familiar with spring de- 
sign. 165 Pages. 


$5.00 In Canada or overseas, $5.75, 


DIE DESIGN AND 

DIEMAKING PRACTICE— 

3rd Edition—by Franklin D. Jones 
Drawings and descriptions of a tre- 
mendous variety of dies and a vast 
amount of data to help you avoid ex- 
pensive mistakes and delays. This is a 
standard reference work in the metal- 
working industries, and has been used 
by some 40,000 diemakers, designers 


and tool engineers. 661 Illustrations. 
1083 Pages. 


$8.00 In Canada or overseas, $9.05. 


DIMENSIONS AND TOLERANCES 
FOR MASS PRODUCTION— 
by Earle Buckingham 


An analysis of the many problems of 
dimensioning with tolerances for mass 
production, showing their effect on tool 
design, gage design, production and 
inspection, and suggesting improved 
methods and practices to solve these 
problems. 179 Illustrations. 164 Pages. 


$8.00 In Canada or overseas, $8.85. 


ENGINEERING ENCYCLOPEDIA— 


by Franklin D. Jones 


Condensed and practical information on 
4500 subjects definitions of numerous 
terms used in engineering and manu- 
facturing practice, the results of many 
costly and important tests and experi- 
ments. No single work will give you a 
broader knowledge with less reading 
effort. 206 Drawings. 1431 Pages. 
Two Volumes, $10.00 


In Canada or overseas, $11.35. 


INDUSTRIAL LUBRICATION PRACTICE 
by Paul D. Hobson 

A practical working manual covering 
motors, engines, turbines, compressors, 
refrigeration equipment, machine tools, 
pneumatic and hydraulic tools, and 
other industrial and marine equipment 
. . + With chapters on oil purification 
and reclamation. the use of cuttin 
fluids, and the storage preservation o 
machinery. 167 Illustrations. 534 Pages. 


$8.00 In Canada or overseas, $8.95. 


INSPECTION AND GAGING—2nd Ed. 
by Clifford W. Kennedy 

Discusses the specific functions of 
manual and automatic measuring de- 
vices and gages and the specialized 
techniques of using them. In addition, it 
analyzes the methods and duties of the 
different types of inspectors. Ideal for 
use in the plant or as a training course 
text. 345 Illustrations. 522 Pages. 


$9.00 Canada or overseas, $9.95. 


BETTER TOOL CRIBS— 
by William Raisglid 

Shows with detailed examples how to 
organize and operate an efficient tool 
crib with maximum benefits, and how 
to avoid wasteful, haphazard methods 
of tool crib operation. In addition, com- 
plete control systems based on the use 
of brass tool checks and triplicate tool 
charge slips are clearly described. 87 
Illustrations. 152 Pages. 


$4.00 in Conde or overseas, $4.75. 


| 
| 


Are Reliable Working Tools 
Them to work Helping You! 


INGENIOUS MECHANISMS 
FOR DESIGNERS AND INVENTORS— 


Volumes | and Il by Franklin D. Jones. 
Volume Ill by Holbrook L. Horton 

A comprehensive encyclopedia of me- 
chanical movements unparalleled in 
scope and usefulness. Each volume is 
an independent treatise on the subject 
of mechanisms. The books are similar 
in size and general character, but the 
contents are different. You are told 
plainly and briefly what each mecha- 
nism consists of how it operates, and 
the features which make it of special in- 
terest. Hundreds of illustrations in each 
volume. 


Single Volume, $6.50 
Complete Set, $16.00 


In Canada or overseas, single volume, $7.40; 
two volumes, $14.20; three volumes, $18.00. 


MANUAL OF GEAR DESIGN— 
Three Volumes— 
by Earle Buckingham 


The first volume of this three-volume 
library of gear data consists entirely of 
mathematical tables, especially applic- 
able to gear design. Volume Two con- 
tains simple formulas and time-saving 
tables required in solving all kinds of 
spur and internal gear designing prob- 
lems. Section Three contains formulas, 
charts and tables used in designing 
helical gears for parallel shaft drives 
and “spiral” gears for non-parallel, non- 
intersecting shafts. 


Complete Three-Volume Set, 
$10.00 
Any Single Volume, $4.00 


In Canada or overseas, $11.25 per set; $4.80 
per volume. 


MATHEMATICS AT WORK— 

by Holbrook L. Horton 

Actually three books in one, combined 
to help you apply your _ textbook 
knowledge to practical problems. 100 
pages of clear, concise reviews of the 
fundamentals of arithmetic, algebra, 
geometry, trigonometry and logarithms. 
482 pages of illustrated mechanical 
problems with step-by-step analyses and 
solutions. 146 pages of standard mathe- 
matical tables needed for all types of 
problem solving. 196 Illustrations. 


$7.50 In Canada or overseas, $8.45. 


MACHINE TOOLS—What They Are 
and How They Work 


by Herbert D. Hall and Horace E. Linsley 
An in‘troduction to the fundamentals of 
mass production—the tools, machines, 
gages and methods that make up our 
modern metalworking industries and 
automated production lines. Covers 
each machine tool, how and where it 
functions, and the skills and organiza- 
tion that make modern mass produc- 
tion possible. A basic, but thorough text 
on all phases of metalworking opera- 
tions. 363 Illus:rations. 488 Pages. 


$5.50 In Canada or overseas, $6.40 
GEAR DESIGN SIMPLIFIED— 


by Franklin D. Jones 


A new type of book in chart form con- 
taining 110 Gear-Problem Charts. 
Worked-out examples of gear design 
show exactly how all rules are actually 
applied in obtaining the essential dimen- 
sions, angles, or other values. 201 
Drawings. 134 Pages. 


$4.50 in Canade or overseas, $5.30. 


DIE-CASTING—2nd Edition— 

by Charles O. Herb 

Illustrates and describes the latest 
models of automatic and manually op- 
erated die-casting machines. Tables of 
die-casting alloy compositions include 
the latest developments and are supple- 
mented by text discussion of their prop- 
erties and applications. 196 Illustrations. 
310 Pages. 


$5.00 In Canada or overseas, $5.85. 
PIPE AND TUBE BENDING 


by Paul B. Schubert 

Clearly defines the six basic ways by 
which the bending of ferrous and non- 
ferrous pipe and tube may be accom- 
plished, with descriptions of these 
methods, the applications to which they 
are best adapted and the features of the 
equipment available. 159 Illustrations. 
183 Pages. 


$5.50 In Canada or overseas, $6.35. 


MAIL THIS 
ORDER FORM 
TODAY! 


The Industrial Press, 93 Worth St., New York 13, N. Y. 
Please send me the books listed below, under the terms checked at the right. 


shite spection Plan. If | decide to keep books 
will send payment, plus postage 
Send details of Time ft 


M-12/57 


JIG AND FIXTURE DESIGN— 

by Franklin D. Jones 

A thorough coverage of the principles 
of development and constructional de- 
tails of jigs and fixtures. Designs show 
principles of construction that can be 
applied successfully to a variety of jig 
and fixture design problems. 345 Illus- 
trations. 406 Pages. 


$5.00 In Canada or overseas, $5.85. 


MACHINE SHOP TRAINING COURSE— 
by Franklin D. Jones 


Contains 1124 pages of questions and 
answers . . . shop problems and solu- 
tions . . . blueprint reading charts. 
Illustrated by 572 drawings and photo- 
graphs. For use as a textbook, or for 
designers and production engineers who 
want the fundamentals of machine shop 
practice. 


Two-Volume Set, $9.00 
Volume I or Il separately, 
$5.50 


In Canada or overseas, one volume, $6.45; 
two volumes, $10.30. 


HYDRAULIC AND PNEUMATIC 
POWER FOR PRODUCTION 


by Harry L. Stewart 

Contains information on fluid-power 
circuits, types of equipment and oper- 
ational details useful to designers, buy- 
ers, installers and operators of hydrau- 
lic and pneumatic equipment. Describes 
step-by-step how air and oil equipment 
can be applied to the manual an? auto- 
matic operation of all types of produc- 
tion machinery. 348 Illustrations. 416 
Pages. 


$8.50 In Canada or overseas, $9.40. 


QUALITY CONTROL— 


2nd Edition—by Norbert L. Enrick 

Based on plant-tested scientific prin- 
ciples, this edition uses simple tabulated 
data with direct instructions which any- 
one can apply. Concrete examples show 
how statistical quality control is used 
under different manufacturing condi- 
tions. Shows how manufacturers can 
improve the average quality of their 
products—and save money at the same 
time. 38 Charts and Tables. 181 Pages. 


$4.50 In Canada or overseas, $5.20. 


CHOOSE YOUR 

MOST CONVENIENT 

METHOD OF PAYMENT 

(0 1 enclose check or money order cover- 


ing payment in full. (Note prices applying 
to foreign orders). Send books postpaid. 


(] Send books under Five-Day Free In- 


Pian covering the books indicated. 
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Product Directory 


witha 
*Built-in” 


Buy blocks 


ELLSTROM CHROMIUM PLATED GAGE BLOCKS 
are guaranteed “minus nothing” from nominal size! 


Here at last are gage blocks with a 
positive “built-in” wear factor! The only 
blocks ever produced and priced as 
standard with dimensional accuracy 
unconditionally guaranteed to be within 
specified millionths on the “plus” side of 
nominal block size and minus “zero” 
. . absolutely nothing . . . undersize! 


This complete elimination of the con- 
ventional minus tolerance gives you, the 
gage block user, three new and ex- 
clusive benefits. First, it provides positive 
assurance against receiving new blocks 


STANDARDS 


that are actually “worn” undersize dur- 
ing manufacture before they are ever 
used. Second, it gives you finer, more 
practical accuracy... with the sure knowl- 
edge that every Ellstrom block you buy 
will start wearing toward its nominal size 
rather than away from it. And third, it 
gives you a guaranteed minimum wear 
factor equivalent in millionths to the full 
minus tolerance specified as standard 
for all other makes of blocks! 


Write for descriptive literature contain- 
ing complete price information today! 


ELLSTROM YW DEARBORN GAGE COMPANY 


DIVISION 


**Measuring in Millionths for Three Generations”’ 
22038 Beech Street e Dearborn, Michigan 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 


Elistrom 
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Elistrom — your best buy in gage blocks 
for shop and tool room use, inspection and 
laboratory applications. Available in 28 
standard sets ranging from 8 to 92 blocks 
in both square and rectangular styles with 
or without basic gage block accessories. 


““W''—WORKING ACCURACY BLOCKS 
Measured Length: +.000008"/—.000000” 
Parallelism: .000004” Flatness: .000004” 


“1"—INSPECTION ACCURACY BLOCKS 
Measured Length: +.000004”/— .000000” 
Parallelism: .000003” Flatness: .000003” 


LABORATORY ACCURACY BLOCKS 
Measured Length: +.000002"/—.000000” 
Parallelism: .000001” Flatness: 000001” 


FORMING TOOLS or Tool Blanks 


Brown & Sharpe Mfg. Co., Providence, 

Haynes Stellite Div., Union Carbide & ZAs 
Corp., 30 E. 42nd St., New York 

Kennametal, Inc., Latrobe, Pa 

National Broach & —_ Co., 5600 St. Jean 
Ave., Detroit 2, Mic 

Wesson Co., 1220 Heights Bivd., 

Ferndale, Mich. 


FURNITURE, Shop 
Standard Pressed Steel Co., Jenkintown, Po 


GAGE BLOCKS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Dearborn Gage Co., 22038 Beech St., Dear- 
born, Mich. 

DoALL Co., 254 N. Laurel Ave., Des Plaines, III. 

Pratt & Whitney Co., Inc., West Hartford, 
Conn. 

Scherr, George, Co., Inc., 200 Lafayette St., 

New York 12, N. Y. 


GAGES, Air Comparator 

ay Products Corp., 1144 Eddy St, Provi- 
denc 

Pratt H Whitney Co., Inc., West Hartford, 


Conn. 
Scherr, George Co., Inc., 200 Lafayette St., 
New York 


12, 
Sheffield Corp., ‘Box 893, Dayton 1, Ohio 


GAGES, Automatic Sorting 
Federal Products Corp., 1144 Eddy St., Provi- 
dence |, R. |. 


— DIAL, Bore, Height, Depth, 
Thread, Groove, ete. 
Ames, B. C., Co., Waltham 54, 
Brown & Sharpe Mfg. Co., R. 
Bryant mucking rinder Co., Clinton 
Springfield, V 
Comtor Co., 47 Farwell St., Waltham 54, Mass. 


Dearborn C Co., 22038 Beech St.,’ Dear- 
born, Mich. 


DoALL Co., Des Plaines, Ill. 


Federal Products Corp., "1144 ao St., Provi- 
dence 


Lufkin Rule Co., Saginaw, M 


Scherr, George Co., Inc., 300 .——— St., 
New York 12, 


Starrett, The L. S., “Co., Athol, Mass. 


GAGES Electric Comparator 


Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., Des. Plaines, Ill. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. I. 


oe & Whitney Co., Inc., West Hartford, 
sheftield Corp., Box 893, Dayton 1, Ohio 


GAGES, Grinding 


Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. |. 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper, Telescoping Thickness 

Brown & Sharpe Mfg. Co., Providence, R. |. 


GAGES, Multiple Inspection 
Federal Products Corp., 1144 Eddy St., Provi- 


dence I, R. |}. 

Orgs & Whitney Co., Inc., West Hartford 
onn. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Plug and Ring 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Co., “22048 Beech St., Dear- 
tty ic 


DoALL Co., Des Plaines, III. 
(Continued on page 316) 
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ROCKWELL- BUILT 


new DELTA 20” 


...fills need for 


Delta’s great new 20” Drill Press was designed, 
engineered and built to fill industry’s growing need 
for flexible production tooling. Here is why it can 
save you money by handling jobs normally requir- 
ing machines costing four and five times as much: 
BIG MACHINE CAPACITY_You get full 6” spindle 
travel and long 514’ high column for extra spindle 
to table capacity, backed by massive construction 
and rugged power to match! It’s a real production 
tool for jobs ordinarily demanding big, expensive 
special-purpose machines. 

POWER TOOL VERSATILITY__New Delta 20” can be 
used singly for a wide range of production jobs, yet 
readily adapts to work in combination with special- 


Send coupon for all the facts! 


another product by 


ROCKWELL 


low cost production tooling 


purpose machines. And you can move it where you 
need it to reduce materials handling, save costly 
man hours. 


LASTING PRECISION—TDelta’s 30 years of unmatched 
quality power tool experience give you precision 
and performance features that assure exacting fol- 
erances (and lower maintenance) through years of 
hard, continuous operation. 


SEE THE ENTIRE DELTA DRILL PRESS LINE: Get all the 
facts about the new Delta 20” plus other new and 
improved Delta Drill Presses. Compare for quality, 
for precision, for value—and make up your own 
mind! Your Delta Dealer is listed under ‘““TOOLS” 
in the Yellow Pages of your phone book. 


Delta Power Tool Division, Rockwell Manufacturing Co. 
614M N. Lexington Ave., Pittsburgh 8, Pa. 


([] Please send complete catalog on entire Delta Drill Press line. 

[_] Please send booklet: Delta Power Tools Teamed with Ma- 
chine Tools. 

[_] Please send names of my nearest Delta Dealers. 


Name__ 


Address 


For more information fill in page number on Inquiry Card, on page 233 
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Product Directory 


Greenfield Tap & Die 


Greenfield, Mass. 
Hanson-Whitne 


Corp 
169 69° Bartholomew Ave., 


Detroit ‘$2, Mich. 
Prott & Whitney 


Inc., West Hartford, 


onn. 

Scherr, George Co., 200 St., 
New York 12, 

Sheffield Corp., Box 393, Dayton 1, Ohio 

Threadwell Tap & Die Co., 16 Arch ‘Green- 
field, Mass. 

Van Keuren Co., Watertown, Mass. 

Winter Bros. Co., Rochester, Mich. 


GAGES, Pressure, Air and Hydraulic 


Modern Industrial Eng. Co., 14230 Birwood 
Ave., Detroit 38, Mich. 


Greenfield & Die Co 
Sheffield Corp., 893, ayton 1 
Standard see & Inc., Poughkeepsie, N. Y. 
Threadwell Tap & 

field, Mass. 


GAGES, Roll Thread Snap, Adjustable 


Hartford 3, Snap 
Matetunpical Products Dept. of General Elec- Federal Products Corp., 1144 Eddy St., Provi- 
Box 237, Roteovelt Park Annex, dence |, 


, Greenfield, Mass. 
, Ohio 


e Co., 16 Arch St., Green- 


GAGES, Surface —e 
DoAll Co., 
Sheffield Corp., Box 1, Ohio 


Des Plaines 


PIECES PER HOUR! 


High-production and tion are the 
features of the WICACO CONTINUOUS Oil GROOVER 

. capable of completing as many as 500 grooved 
pieces per hour in routine practice—even with un- 
skilled labor! 


The operator loads and unloads the work without stop- 
ping the Machine—c volvable time-saving advantage 
made possible by the WICACO upright construction of the 
spindle and stationary chuck. Feed-lever automatically re- 
turns to neutral position when cutting tool reaches its 
proper depth. The spindle—not the chuck—revolves, per- 
mitting fast and convenient grooving of a variety of 
larger and irregular work. Maximum depth of groove 
7/32”, maximum width 3/8”, grooves may be cut in 
work from 1/4” 1.D. to 4 2" 1.D.; standard chuck 
holds work to 4 1/2” O.D.; stroke 
of spindle from 0” to 7”; floor 
space 24” dia.; weight of ma- 
chine about 950 Ibs. 


Send us sample bearings to cut 
to specifications. We will return 
them, properly grooved, with a 
record of the time required and 
a cost-estimate. No obligation. 
Or, write for detailed, well- 
‘llustrated Bulletin. 


igh S:p2-e-d 


Age 
MACHINE OGRE 


SINCE 1868 


WAYNE JUNCTION 
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1HE WICACO MACHINE CORPORATION 


PHILADELPHIA 44, PA. 


VERNIER, Height, Depth, Gear 


& Sharpe ate. Co., Providence, R. 
DoAll Co., Des F 
Federal Products cone 1144 Eddy St., 


dence 
Starrett Co., L. §., Athol, Mass. 


Provi- 


GASKETS 
Garlock Packing Co., Palmyra, N. Y. 


GEAR BURNISHERS 


Fellows Gear Shaper Co., Springfield, Vt. 

Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING, AND 
DEBURRING MACHIN 


Bilgram Geer & Mch. Works Spring 
rden Philadeiphia, Pa. 

Cross Co., S50 Bellevue Ave., Detroit 7, Mich. 

Gleason Works, 1000 University Ave., Roches- 


ter 3, N. Y. 

Modern’ Industrial Engrg. Co., 14230 Birwood, 
Detroit 4, 

Orban, Kurt Ne Inc., 42 Exchange Place, Jer- 


City 2, 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHECKING EQUIPMENT 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Fellows Gear Shaper Co., ‘Springfield, Vt 

Gleason Works, 1000 University Ave., Roches- 
ter 3, ¥e 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 


c 

Kurt 42 Exchange Place, 
Jersey City 2, 

Russell, Holbrook Inc., 292 Mad- 
ison Ave., New York 17 

Scherr, George Co., 


500 Layfayette St., 
New York 12, N. 


GEAR CUTTING MACHINES Bevel and 
Spiral 

Gleason Works, 1000 University Ave., Roches- 
ter 3, N. 

Hanson- whitney Co., 
Hartford Conn. 

Orban, Kurt he Inc, 42 Exchange Place, Jer- 


169 Bartholomew Ave., 


Scherr, George C>., Inc., 200 Lafayette St., 


Seewald Inc., 1956 Woodbridge Ave., New 
Brunswick, N. J. 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 
Co., 1300 Rock St., 


Rockford, 
Cone Drive Gear Div., 7171 E. McNichols Rd., 
Detroit 12, Mich 


Gleason Works, 1000 University Ave., Roches- 
ter 3, ¥ 

New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York 17, N. Y. 

Scherr, George 200 Lafayette St., 
New York 12, 


GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 


American Corp., 
burgh 


Py 1232 Penn Ave., Pitts- 
-Coiman ~Co., 


1300 Rock St., Rockford, 


Cong or 405 Lexington Ave., New York 

Fellows Gear Shaper Co., Springfield, 

— Tool Co., 834 S. 9th St., 

io 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

Orban, Kurt Co., 
sey City 2, N. 

Russell, Holbrook 292 Mad- 
ison Ave., New York 17, N. 


Inc., 42 Exchange Place, Jer- 


GEAR HONERS 


National Broach & Mch. Co., 


5600 St. Jean, 
Cetrcit 13, Mich. 


4 é . d 

= 
= 
= 


Are you SURE 
you are not OVERLOOKING 


the lower costs 


that are possible with 


an 


PRECISIONAIRE 
AIR GAGING? 


It costs you nothing to find out. Our field and factory 
engineers will gladly consult with your organization 


without obligation. 


Or— Why not investigate our monthly Manufacture and 
Measurement Clinics where your supervisory people 


can SEE FOR THEMSELVES. 


For detailed information on Air Gaging, write to 
THE SHEFFIELD CORPORATION, Dayton 1, Ohio, 
U.S.A., Dept. 9. 


SHEFFIELD 


of Bendix Aviation Corporation 


measurement for mankind 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—317 
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Product Directory 


GEAR LAPPERS 

Fellows Gear Shaper Co., 

Gleason Works, 
ter 3, N. 


Springfield, Vt. 
1000 University Ave., Roches- 
Michigan Tool Co., 


7171 E. MecNichols Rd., 
Detroit 2, Mich 
National Broach & Mch. Co., 5600 St. 


Detroit 12, Mich 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 


sey City 2, 


Jean, 


GEAR MOTORS——See Speed Reducers 


GEAR RACKS 
Gear Speciahies, 2635 W. Medill Ave., 
Chicago 


& Meh 2108 No. Natchez 


, Chicago 35, 
Holbrook & | Inc., 292 Mad- 
ison Ave., New York 17, 
Stah! Geor & Mch. Co., The, "3901 Hamilton 
Ave., Cleveland 4, Ohio 


GEAR SHAPERS 


Fellows Gear aper Co., Springfield, Vt. 
Michigan Tool 7171 McNichols 


Rd., 
Detroit 12, Mich 


GEAR 

Fellows Gear Shaper Sey Vt. 

Michigan Foot Co. E. McNichols Rd., 
Detroit 12, Mich 


National Broach & Mch. Co., 
Detroit 2, Mich. 


5600 St. Jean 
Ave., 


GEARS, AND GEAR BLANKS, Non- 
metallic 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 

Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave Cincinnati, Ohio 

ae ad Gear Corp., Box 934, Syracuse, 

Y 


No. 
6027 MY 
Motor Driven 


No. 
6009 M 
Motor Driven 


From 1 to 200 HP with standard 
tapers, #10 to #60. To satisfy 
every milling demand — enclosed, 
totally enclosed fan-cooled, high 
cycle and liquid-cooled. Motorized 
or Belt-Driven. Variable, single or 
multiple speed motor — Speed to 
suit your application. 


FOR COMPLETE SPECIFICATIONS AND DIMENSION DRAWINGS 
OF MORE THAN 75 MILLING SPINDLES, WRITE TODAY! 


SUPER PRECISION SPINDLE DIVISION 


SPINDLES AND MACHINE TOOLS 
2500 RIVER ROAD e CINCINNATI 4, 


No. 4207 M 
Belt Driven 


Meet America’s 


BIG LINE! 


We're proud of our position of leader- 
ship in the field of spindles for milling 
applications — a leadership which is the 
result of nearly five decades of experi- 
ence in the spindle field. For our custo- 
mers, it means a milling spindle for 
every purpose—a complete line of 
master-crafted super-precision units with 
which the designer can meet the require- 
ments of any milling job! 


SINCE 191 


e OHIO 
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Gear Specialties, Inc., 2635 W. Medill Ave., 
Chicago 47, | 

Greaves Machine Tool Co,, 2011 Eastern Ave., 
Cincinnati, Ohio 

wines Gear & Mch. Co., 2108 No. Natchez 
Ave., Chicago 35, lil. 

New Jersey Gear & "Mfg. Co., Hillside, N. J 

Philadelphia Gear er, Erie Ave. and G St., 


Philadelphia 
| St., Chicago 8 


ston & Mch. 


"3901 Hamilton Ave., 
Cleveland 14, Ohio 


GEARS, Cut 


Automotive Gear Works, 
O St., Richmond, Ind. : 
Bilgram Gear & Mch. Works, 1217-35 Spring 
arden St., Philadelphia, Pa. : 
1 Steel Foundry & Machine Co., Birds- 

boro, Pa. 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 
Cincinnati Gear Co., Wooster Pike and Marie- 

mont Ave. Ohio 
Cone Drive at ae 7171 E. McNichols Rd., 
Detroit 12 
Diefendorf — BA Box 934, Syracuse, 


Inc., South 8th & 


Fairfield Mfg. Co., 2309 S. Earl Ave., Lafay- 
ette, Ind. i 

Gear Specialties, Inc., 2635 W. Medill Ave., 
Chicago 47, 

Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio 

Horsburg & Scott Co., 5114 Hamilton, Cleve- 
land, Ohio 

— Gear & Mch. Daa 2100 No. Natchez 

Chicago 35, 
salen ‘D. O., Gear hata Co., 1140 W. Monroe 


St., Chicago 7, UW. 
National Breach & Mch. Co., 
Ave., Detroit 2, Mich 
New Jersey Gear Mfg. Co., 1470 Chestnut 


Ave., Hillside, N. 
Perkins Machine & Gear Co., W. Springfield, 
Mass 
Philadelphia Works, Erie Ave. and G St., 
Philadelphia, 
Co., 


Stah! Gear & 3901 Hamilton Ave., 
Cleveland 14, Ohio 


Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, ve. 


5600 St. Jean 


GENERATORS, Electric 
Allis-Chalmers Co., 
Reliance Electric & Enara. 
Rd., Cleveland 10, Chi 


Milwaukee, Wis 


1200 Ivanhoe 


GRADUATING MACHINES 


Gorton, «a Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 

GREASES—See Lubricating Oils and 
Greases 


GRINDERS, Bench, Floor and Snag 

Delta Power Tool Div., 400 Lexington Ave., 
Pittsburgh, Pa. 

Jones & Lamson Mch. Co., Sorinatiotd, Vt. 

Mummert-Dixon Co., remover 

National Acme Co., St., Cleve- 
land 8, Ohio 

South Bend Lathe Works, South Bend 22, 

Electrical Tool Co., 2488-90 "Rives 

Cincinnati, Ohio 

ner “Power Tool Co., Prudential Plaza, Chi- 

cago Ill. 

U._S. Burke Machine Tool Div., Brotherton 

Rd., Cincinnati 27, Ohio 


GRINDERS, Carbide Tool 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 
Elox Corp. of Mich., Royal Oak 3 


Ex- ne Corp., 1200 Oakman 


"Detroit 
Heald Mischine Co., 10 New Bond St., Worces- 
ter 6, Mass. 


Le Maire Tool & Mfg. Co., Dearborn, Mich. 

Dept. of General Elec- 
tric Co. 7, Roosevelt Park Annex, 
Detroit “Mich 

— Co., New Bond St., Worcester 6, 

ass 

Oliver Instrument Co., 1410 E. Moumee St., 
Adrian, Mic 

= Kurt Co. 1 IM, 42 Exchange Place, Jer- 

ity, 

Standard Electrical Tool Co., 2488-90 River 
d., hio 

Wesson 220 "Woodward Heights Blvd., 

Detroit 26, Mc 


5 THE 2PACE in 


For fractional to 40 hp drives... 


. SPROCKETS and CHAIN 


¢ FROM STOCK -.-.at Factory Prices 


Catalog No. 56 lists 
ANY TYPE OR 
SIZE YOU NEED 


81” to 38.20” P.D. 
SPROCKETS, iron and steel, 
for single ROLLER CHAIN 
1.92” to 26.74” P.D. 
SPROCKETS, iron and steel, 
for double ROLLER CHAIN 
Va" to P. ROLLER CHAIN 
single, double, and triple 


1.94” to 12.74” P.D. 
SPROCKETS, iron and steel, 
for BLOCK CHAIN 
Va” to V2 w. BLOCK CHAIN 


.37” to 6.07” P.D. 
SPROCKETS, bronze and steel, 
for LADDER CHAIN 
.185” to .353” P. LADDER CHAIN 
brass and steel 


SHOLD-A-GRIP 
interchangeable tapered 


SPROCKETS and BUSHINGS 


2.09” to 23.88” P.D. SPROCKETS You get BOSTON GEAR top-rated quality and lasting econ- 
adaptable with tapered BUSHINGS omy. You save time and expense when you buy from 
to shaft sizes '/, to 3” by éths local stock — at factory prices. Be cost-wise — standardize. 


Boston Gear Works, 65 Hayward St., Quincy 71, Mass. 


BORED -TO-SIZE 
ready-to-install 
te with keyway and setscrew. YOUR Gay Gass 


with 321 stock bores 


7124 “OFF-THE-SHELF” TRANSMISSION PRODUCTS FROM STOCK — AT FACTORY PRICES — ASK FOR CATALOG 
Stock Gears * Sprockets and Chain * Speed Reducers * Bearings * Pillow Blocks * Couplings 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—319 


nearest Distributor 
through F., in 70 sizes, DISTRIBUTOR "Yellow 
~~ 


G 
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GRINDERS, Die and Mold 
Norton Co., 1 New Bond St., Worcester 6, 


ass. 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDERS, Drill Point 
o> Co., 20108 N. Pitcher, Kalamazoo, 

Corsol:idated “Tool Div., 565 Blossom Rd., 
Rochester 10, We 

Delta Power Toot | div. 400 N. Lexington Ave., 
Pittsburgh 8, 

Oliver instrument. Co., 1410 E. Maumee St., 
Adrian, Mich 

Orban, Kurt Co. Inc., 42 Exchange Place, Jer- 
sey City 2, Be 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 


GRINDERS, Face Mill 


Kearney & Trecker Corp., Milwaukee 14, Wis. 

Mattison Machine Wo-ks, 545 Blackhawk Park 
Ave., Rockford, Ili. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


GRINDERS, Knife and Shear 


Hill yey Co., 1201 W. 65th St., Cleveland 
io 
Mattison Machine Works, 
Mummert-Dixon Co., Hanover, 
Standard Electrical Tool Co. River 
Rd., Cincinnati, Ohio 


GRINDERS, Portable Electric 
he © Pneumatic Tool Co., New York 17, 
11 Broadway, New York 


Standard “electrical. “aes Co., 2488-90 River, 
Cincinnati 4, 

Thor Power Tool Co., Prudential Plaza, Chi- 
cago I, Ill. 


Ingersoll- Co., 
4, N. 


GRINDERS, Portable Pneumatic 

Chicago Pneumatic Tool Co., New York 17, 
Ingersail-R Rand Co., 11 Broadway, New York 
Madison-Kipp Corp., Madison, Wis 


Thor Power Tool Prudential “Plaza, Chi- 
cago }, Ill. 


GRINDERS, Tap 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 


Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 


GRINDERS, Tool and Cutter 
Ate Press Co., 20108 N. Pitcher, Kalamazoo, 


Barber. Colman Co., Rock and Montague, Rock- 

ord, 

Brown & Sharpe pte. 6 Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Cin- 
cinnati 9, Ohio 

Cos ¢ Corp., 405 Lexington Ave., New York 


Delta Sas Tool Div., 400 Lexington Ave., 
Pittsburgh, Pa 

Elox ws Geor Mich., Royal Oak 3, Mich 

ar Shaper Co., 78 River Spring- 
1e 

Galime Livingston Ge. 336 Straight Ave., 

Gleason Works. University Ave., Roches- 
ter 3, N. Y, 

Gorton, ‘Geo., Mch. Co., 1321 Racine St.. Ra- 
cine, Wis. 

Hameo Modine. Inc., 93 Mt. Hope Ave., 
Rechester 20, Vs 

Landis Tool Co, Waynesboro, P: 

LeBlond, R. K., Mch. Tool Co. Madison and 
Edwards Rds., Cincinnati 18, Oh io 

Mummert-Dixon Co., 

National Acn Acme Co., 170 E. “‘anst St., Cleve- 
Ohio 

Norton “ 1 New Bond St., Worcester 6, 


ass. 
Oliver instrument Co., 1410 E. Maumee St., 
Adrian, Mich 


Orban, Kurt Co. .. 42 Exchange Place, Jer- 


sey City 
South Bend Lathe Wks., h Bend 22, Ind. 
Thompson Grinder Co., 1500 W. Main ; 


Soringfieid, Ohio 
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GRINDERS, Toolpost 
a! Corp. 405 Lexington Ave., New York 


7 % 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING GAGES—See Gages, Grind- 
ing 


GRINDING MACHINES, Abrasive Belt 

Delta Power wt \ so 400 N. Lexington Ave., 
Pittsburgh 8, 

Hartford AF, “Machinery Co., 287 Home- 
stead Ave., 

Hil Acme Co., 1201 we esth St., Cleveland 

Mattison Mch. Works, Rockford, Il. 

Stonderg Electrical Tool Co., 2488-90 River 

Cincinnati, Ohio 

Thee Power Co., Prudential Plaza, Chi- 
cago 

wes ATA Corp., 333 Nassau Ave., Brook- 
lyn 22, N. Y. 


GRINDING MACHINES, Broach 


Colonial Broach & Machine Co. P. O. Box 37, 
Harper Sta., Detroit 13, Mich 

Galimayer & Livingston 336 Straight, 
> Grand Rapids 2, 

Lapointe Tool Co., 34 St., Hud- 
son, 

National Teoh & Mch. Co., 5600 St. Jean, 
Detroit 13, Mich 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, 

= Grinder, 1534 W. Main, Springfield, 

io 


GRINDING MACHINES, Cam 


Landis Tool Co., Waynesboro, Pa. 
Norton Co., 1 ‘New Bond St., Worcester 6, 


Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, J. 

Van Norman’ Mch. Co., 3640 Main St., Spring- 
field 7, Mass. 


GRINDING MACHINES, Centerless 


Bryant Grinder Co., Clinton St., 
Springfield, V 

Cincinnati Milling a and Grinding Mchs., Inc., 
Cincinnati 9 

Corp., 405 Lexington Ave., New York 


Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Landis Tool Co., Waynesboro 

Mashing Too!” Corp., West St., New 
or 

Van Norman Mch. Co., Springfield, Mass. 


GRINDING MACHINES, 


Landis Tool Co., Waynesboro, 
Norton Co., 1 "New Bond ls 


Worcester 6, 


Mass. 

Orban, art Co., Inc., 42 Exchange Place, Jer- 
sey City 2 

Van Norman’ Mch. Co., Springfield, Mass. 


GRINDING MACHINES, Cylindrical 


Aaron Machinery Co., Inc., 45 Crosby St., New 

York 12, N. Y. 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

Cincinnati Millin inding Mchs., Inc., 
Cincinnati 9 

Cos core, 405 Lexington Ave., New York 


Frauenthal Div., Muskegon, Mic’ 
Gollmoyer & Livingston Co., Straight, S. 
Grand Rapids 2, Mich. 

Landis Tool Co., Inc., Waynesboro 

Co., 1 New Bond St., 6, 
ass. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical Tool’ Co., 2500 River Rd., 

Cincinnati 4, Ohio 

“es Norman Co., 2640 Main St., Springfield 7, 

ass. 


GRINDING MACHINES, Disc 


Brown & Sharpe Mfg. Co., Providence, R. |. 


Delta Power — Div., 400 Lexington Ave., 
Pittsburgh 8, 
Gardner Co., Beloit, Wis. 


Mattison Machine Works, Rockford, Ill. 

Orban, 42 Exchange Place, Jer- 

standard” Electrical Tool Co., 2488-90 River 
, Cincinnati, Ohio 


GRINDING MACHINES, Gear 
405 Lexington Ave., New York 


Gear’ Grinding 3901 Christopher 
St., Detroit 11 

Gleason Wore. {000 a Ave., Roches- 
ter 3, 

Lees-Bradner C>., Cleveland, Ohio 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Russell Holbrook & Henderson, Inc., 292 Madi- 

New York 17, 'Y. 
Sheffield. Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Internal 
Aaron Machinery Co., Inc., 45 Crosby St., New 
Bryant Grinder Co. Clinton $t., 
i i 
uc a! 


Frauenthal Div., 

Gallmeyer & Livingston se Straight, S.W., 
Grand Rapids 2, Mich 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn 

Heald jMachine Co., 10 New Bond St., Worces- 
er 6, 


— Kurt Co., Inc., 42 Exchange Place, Jer- 


ity 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 
Van Norman Mch. Co., Springfield, Mass. 
Wicaco Machine Corp., “Wayne Junction, Philo- 
delphia, Pa. 


GRINDING MACHINES, Jig 

Fosdick Mch. Tool £o.. 1638 Blue Rock St., 
Cincinnati 23, Ohi 

Galimeyer & Livingston © Co., 336 Straight, S.W., 
Grand Rapids 

Moore Special Tool Co., "he. 740 Union Ave., 
Bridgeport, Conn. 


GRINDING MACHINES, Profile 

Cincinnat: “it. and Grinding Mchs., Inc., 
Cincinnati 9 

core. 405 Lexington Ave., New York 


1 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 


Jones & Lamson Mch. Co., Springfield, Vt. 
Orban, Inc., 42 Exe ange Place, Jer- 


y 2, N. J. 
“Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Roll 
Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Surface 
Reciprocating 

| Co., Inc., 45 Crosby St., New 

Brown & Sharpe Mfg. Co., Providence 


Cincinnati 9 

Delta Power Too! Div., 400 Lexington Ave., 
Pittsburgh, Pa. 

DoAll Co., Des Plaines, 


k 3, Mich 
Foote-Burt Co., 13000 St. ‘Ave., ‘Cleve- 
land 8, Gro 


Hilt Acme Co., 1201 W. it St., Cleveland 


Mattison Machine Works, Rockford, Ill. 
Norton Co., 1 New Bond St., Worcester 6, 


Mass. 

Thompson Grinder Co., 1500 W. Main St., 
Springfield, 10 

Van Norman Mch. Co., Springfield, Mass. 


GRINDING MACHINES, Surface Rotary 

Blanchard Co., 64 State St., 
bridge, Mas 

Gardner ‘Machine Co., Beloit, Wis. 


people 

buy 
Scott Wipers 
for 
many 


reasons: 


Mr. Orville Barr, Ekco’s Chicago Plant Man- 
ager, likes soft, absorbent, 2-ply paper Scott 
Wipers for all clean-up and maintenance 
wiping. They're Perf-embossed®, a special 
process which makes them ideal for wiping 
(1) planers, (2) rolls, (3) punch presses, 
(4) forming presses, (5) milling machines. 


At EKCO, Scott Wipers cut wiping costs 18% 


Ekco Products Company’s Chicago plant employs 1,400 people making 
about 1,300 nationally famous kitchen items. Tired of excessive costs with 
cloth wipers—pilferage, sorting, counting, storing, laundering and 
dispensing—Ekco switched to Scott Wipers 3 years ago. Besides helping to 
protect dies valued at $3,000 to $12,000 each, Scott Wipers 

have saved Ekco 18% to 20% annually in wiping costs. 


For Ekco case history—complete facts 
A and figures—phone your Scott Distributor . . . 
SCOTT’ PAPER listed in the Yellow Pages under 


“Paper Towels.” Or write Scott Paper Co., 
Dept. M-712, Chester, Penna. 


Maker of the famous Scott paper products you use in your home. 
See ‘‘Father Knows Best"’ and ‘‘The Gisele MacKenzie Show" on NBC-TV. 


| 
at. 
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showing on____ 


NAME 
TITLE 


COMPANY _ 
STREET 
CITY 


(] Please send me “Progress in Precision” 


(] Please have a Micromatic c Field Engineer call. 
(] Please send Microhoning literature and case histories. 


MICROHONING 


Is Final Stock Precits For 
Interrupted and Blind-End Bores 


To secure low-cost, final stock removal, that generates accuracy and 
functional surface characteristics in a variety of bore conditions, a 
leading manufacturer of power steering assemblies uses Microhoning. 
Here are details concerning types of bores and stock removal results 
obtained by using Micromatic “Know How”— 


STEERING GEAR HOUSING—Microhoning con- 
sistently corrects cumulative inaccuracies of preceding 
operations—reduces scrap—permits faster boring— 
cuts boring tool sharpenings—lowers down-time and 
tool costs. 


Material: Soft Malleable Stock Removal: .002” 


Iron Finish: 50 Microinches RMS 
Bore: 3.125”D x 6.93”"L Microhoning Cycle: 18 sec. 

(Ported bore with %4” Preceding Operation: 

relief at blind end) Boring 


PISTON RACK—Microhoning answers the need for 
a final stock removal process that generates a con- 
trolled surface finish in the bore of this leaded steel 
part. Microhoned surface (cross hatch) prevents oil 
leakage and holds to a minimum the wear of seal that 
operates in the bore. 
Material: Leaded Steel 
(Rockwell 62 “C") 
Bore: .875”"D x 3”L 
Stock Removal: .005” 


Finish: 20 Microinches RMS 
Microhoning Cycle: 20 sec. 
Preceding Operation: 

Boring and H.T. 


VALVE HOUSING—Microhoning consistently holds 
size and geometric accuracy—meets stringent surface 
requirements—assures alignment of four lands in 
bore. Thus, there is no leakage of oil around control 
valve which is selectively fitted to its housing. 
Material: Cast lron 
Bore: .770”"D x 2.18”L 
(Interrupted ) 
Stock Removal: .0025” 
Tolerances: Size .0005” 


Roundness .0001” 
Straightness .0001” 
Finish: 10 Microinches RMS 
Microhoning Cycle: 12 sec. 
Preceding Operation: Boring 


The principles and application of Microhoning are explained in a 30-minute, 
16mm, sound movie, “ 


Progress in Precision” . available at vour request. 


in time for 
____(date). 


ZONE___STATE 


MICROMATIC HONE 


8100 SCHOOLCRAFT AVENUE .- 
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CORP. 


DETROIT 38, MICHIGAN 


Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, Ill. 

Acme Co., 170 E. St., Cleve- 
land 

—— <= New Bond St., Worcester 6, 

Oboe. ‘Kurt Ce, Inc., 42 Exchange Place, Jer- 
sey City 2 


Thompson Grinder Co., 
Springfield, Ohio 
Van Norman Mch. Co., Spri 

Walker, O. S., Co., inc., 


1500 W. Main St., 


field, Mass. 
orcester, Mass. 


GRINDING MACHINES, Thread 
Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 


Cosa’ Corp, 405 Lexington Ave., New York 
17, 

Lamson Mch, Co., Springfield, Vt. 

Machine Co. (Centeriess), aynesboro, 


Orban, a Co., Inc., 42 Exchange Place, Jer- 


y 2, 
Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 


Aaron Machinery Co., Inc., 45 Crosby St., New 
York 12, N. Y. ; 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Cosa corn, 405 Lexington Ave., New York 
17, N. Y. 

Frauenthal Div., Muskegon, 

Gallmeyer & Livingston Co., se Straight, S.W., 
Grand Rapids 2, Mich 

Gorton Mch. Co., Geo., 1321 Racine St., Ra- 
cine, Wis. ‘ 

Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Tool Co., Waynesboro, Pa. 

Norton Co., 1 New Bond St., Worcester 6, 


ass. 
Oliver Instrument Co., 1410 E. Maumee 


ch. 
rban, Kurt Co., ue., 42 Exchange Place, Jer- 
sey City 2. % 

Parker-Majestic, Inc., 147 Joseph Campau, De- 
troit, Mich. 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 

DoAll Co., Des Plaines, Ill. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Metal Carbides Corp., Youngstown, Ohio 

Moore Special er > Co., Inc., 740 Union Ave., 


Bridgeport i onn 
Bond St., Worcester 6, 
sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING WHEELS 


Blanchard Machine Co., 
bridge, Mass. 
Cincinnati Millin 
Cincinnati 
Cincinnati 


64 State St., Cam- 


Grinding Mchs., Inc., 
Milling ‘Products Div., 


Cincinnati 
10 
Delta Power Tool Div., 400 N. Lexington 
Ave., ere 8, Pa. 
On Co., 254 N. Laurel Ave., Des Plaines, 


Gardner Machine Co., Beloit, Wis. 

Mackin Co., Jackson, Michigan 

Metal Carbides Corp., Youngstown, Ohio 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Simonds Abrasive Co., Tacony and Fraley St 
Bridgesburg, Philadelphia, Pa. 


GROOVING TOOLS, “4 


Kennametal Inc., Latrobe 

Scully-Jones & "Co., So. Rockwell St., 
Chicago 8, 

Waldes Inc., 16 Austel Place, 
Long Island City 1, 

Wesson Co. Heights Blvd., 
Detroit 20, Mich 


HAMMERS, Drop—See Forging 
Hammers 


- 
S 
& 
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HAMMERS, Portable Electric 
Co., 11 Broadway, New York 


Thor Power Tool Co., 


Prudential Plaza, Chi- 
cago 


HAMMERS, Portable Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New Yo Ke 


rk, 
Ingersoll- Rand Co., 
Thor Power Tool Co. 
cago Ill 


Broadway, New York 
, Prudential Plaza, Chi- 


HAMMERS, Power 


Chambersburg Engr 

Edlund Mchry. Co. Biv. 

Yoder Co., 
2, Ohio 


Co, Pa. 
Cortland 
5504 Waiworth Cleveland 


HARDENING FURNACES 
Co., 6545 Epworth Bivd., Detroit 


|, Mic 


HARDNESS TESTERS 


Shore Instrument & Mfg. Co., 90-35C Van 
Wyck Exp., Jamaica 3 'Y. 

Wilson Mechanical Instrument Co., Inc., 230-D 
Park Ave., New York, N. Y. 


HEAT-TREATING EQUIPMENT—See An- 
nealing Furnaces, Flame Hardening 
Machines, Induction-heating Equip- 
ment 


HOBS 
Barber- Can Co., Rock and Montague, Rock- 


ford, 
Hanson- Whitney <o.. 169 Bartholomew Ave., 


Hartford 3, nn. 

Michigan Tool Co., 7171 E. MecNichols Rd., 
Detroit 12, 

National Twist ‘Orin & Tool Co., Rochester, 


Mic 

nal, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. 4 2 

Star Cutter Co., 34500 ‘Grand River, 
ington, Mich. 


Farm- 
HOISTS, Air 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
11 Broadway, New York 


Thor Power Tool Co. 
cago I, 


ew York, N. Y. 

Ingersoll-Rand Co., 
4,N 

, Prudential Plaza, Chi- 

HOISTS, Electric 


Ingersoll-Rand Co., 
4, 


11 Broadway, New York 


HONING MACHINES 


Barnes Drill Co., 814 Chestnut, 
Jes-Cal Co., Fraser, Michi 
Micromatic Hone Corp., 
troit 4, Mich. 
Moline Tool Co 


Rockford, Ill. 
an 
81 00 Schoolcraft, De- 


102-20th St., Moline, Ill. 


Van Norman Mch. Co., 3640 Main St., Spring- 
field 7, Mass. 

HONING STONES 

a Drill Co., 814 Chestnut St., Rockford, 


Jes-Cal Co., Fraser, Michigan 
Norton Co., 1 New Bond St., 


Worcester 6, 
Mass. 


HOSE 


American Metal Hose Br. American Brass Co., 
25 Broadway, New York, 

Schrader’s Son, % 470° Vanderbilt Ave., 
Brooklyn 38, N. 


HYDRAULIC MACHINERY 
Tools and equipment 
Baldwin-Lima- Corp., Eddystone Div., 


Philadelphia 42, 
‘aig Chestnut St., Rockford, 


— Drill Co., 
Bethlehem Steel Corp., Bethlehem, Pa. 
— Steel Fdry. & Mch. Co., Birdsboro, 


(Continued on page 324) 


For more information fill in page number on 


How 


Cuts Costs—Generates Accuracy—Speeds 
Production of Interrupted, Blind-End Bores 


Shown are two Microhoning ma- 
chines that are used in the plant of a 
leading manufacturer of automotive 
power steering assemblies. Machines 
are equipped with automatic stone 
feed and stonewear compensating 
mechanisms, and automatic sizing 
controls. A two-position rotary fix- 
ture is interlocked with machine 
controls for fully automatic index 


cycle. The following applications tell 
more of the “how” 


STEERING GEAR HOUSING—In Microhon- 
ing the ported, blind-end bore of steering gear 
housing a nine-stone tool is used. At least six of 
nine stones are in contact with bore surface 
when tool passes over irregularly shaped port. 
Removing .002” of stock from 3.125”D x 6.93”"L 
bore in 18 seconds, Microhoning generates final 
accuracies and a controlled finish of 50 micro- 
inches as specified. 


PISTON RACK—In 20 seconds, Microhoning removes .005” of stock from .875”D x 
3”L open end leaded steel bore of piston rack. Self-sharpening abrasives assure a con- 
sistent generation of specified surface finish of 20 microinches. 


VALVE HOUSING—Microhoning tool used 
for final stock removal in bore of valve housing 
has one bank of stones and two banks of plastic 
guides—three stones or guides in each bank. 
Guides act as tool pilots and stabilizers in inter- 
rupted bore—prevent overcutting at edges of 
lands—assure straight bore by keeping tool 
aligned. Self-dressing abrasives consistently gen- 
erate geometric accuracy of .0001” 
finish of 10 microinches. 


and surface 


Microhoning economically removes stock—corrects cumulative inaccuracies of pre- 
ceding operations—reduces scrap—permits faster boring 
time and maintenance to cut costs and speed production. 


—lowers machine tool down- 


Send Coupon for Complete Information 


learn how Microhoning will give efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 


(-] Please have a Micromatic Field Engineer call. 
([] Please send Micromatic literature and case histories. 


NAME 


COMPANY 


STREET 


CITY 


MICROMATIC HONE 


8100 SCHOOLCRAFT AVENUE. - 


CORP. 


DETROIT 38, MICHIGAN 
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HARDNESS TESTING 


Shore’s Improved Direct Readin 
Scleroscope and Standar 
Recording Sc eroscope (below) with 
dial graduated in standard Sclero- 
scope and equivalent Brinell and 
Rockwell “C” Hardness Numbers, 
are able to perform over 1°10 hard- 
ness tests per hour. Both Sclero- 
scopes are completely portable, op- 
erative on all s and sizes of met- 
als, are reliable in hands of non- 
technical help, and show no visible 
injury signs on finished surfaces. 
Write for free brochures on these 
instruments. 


Direct Reading 
Scleroscope shown 
above with special 
Swing Arm & Post 
Assembly. Height 
capacity 9”, reach 
14”. To be 
mounted on bench 
for testing large 
objects. Supplied 
with two test 
blocks and 
diamond hammer. 


Standard Recording 
Scleroscope (right) 
with Clamping 
Stand, jaw 
capacity 3” high x 
2," deep. Sup- 
plied with follow- 
ing accessories: 
diamond hammer, 
hard and soft test 
block, V block for 
testing rounds, and 
steel carrving case. 


THE SHORE INSTRUMENT 
and MANUFACTURING Co., Inc 


90.35 Von Wyck Expressway, Jamaica 35, N.Y 
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Bliss, €, Wo Co., 1375 Raff Rd., S. W., Can- 
ton, io 
Chambersburg Ere. Co., Chambersburg, Pa. 
Colonial Broach & Machine Co., P.O. Box 37, 
Detroit 13, Mich. 
Detroit 7, Mich. 


, 1160 Dublin St., Columbus 


Elmes Eng. Div., American Steel 
1150 Tennessee Ave., Cincinnati 29, 

Erie Foundry Co., Erie “Pa. 

Hannifin Corp., ‘501 S. Wolf Rd., Des Plaines, 

Hanson-Whitne 


169 Bartholomew Ave., 
Hartford 3, 


Hydraulic Press fo. Co., Mount Gilead, Ohio 
Lake Erie Engr9. Corp., Kenmore Station, Buf- 
lo. 


fa N. 
Michigan Le Head Co., Detroit 34, Mich. 
Modern . Engrg. Co., 14230 Birwood Ave., 
Detroit Mich. 
ne & Merryweather Machinery Co., Penton 
Bidg., Cleveland, Ohio 
Oilgear Co., 1569 W. Pierce St., 


s. 
Rockford Mch. Too! Co., 2500 Kishwaukee St., 


Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
troit 7, Mich. 

Te Mch. Tool Co., 2531 11th St., Rock- 
ord 

Verson Alisteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, iil. 

Vickers Incorporated, Div. of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 


Milwaukee, 


Watson-Stillman Co., 565 Blossom Rd., Roches- 
ter 10, N. Y. 
Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 


HYDRAULIC POWER UNITS OR TOOL 
HEADS 


Barnes og Co., 814 Chestnut, Rockford 3, Ill. 

Cees F. & John Co., 261 S. Waterford 

Rockford, 

Eng. Div., American Steel 
1 Ave., Cincinnati 29, Ohio 

Ex- -O Corp., 1200 Oakman Bivd., Detroit 


ch. 
Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 
Hartford Special ee 287 Home- 


stead Ave., Hartford 12 
Hydraulic Mfg. Co., Mount Gilead, Ohio 


Le Maire Tool & Mfg. Co., Dearborn, Mich. 
Michigan Drill Head Co., Detroit 34, Mich. 


Oilgeor Co., 1569 W. Pierce St., Milwaukee, 
Vickers Incorporated, Div. of rry Rand Cor- 
poration, 1402 Oakman Blvd., Detroit, Mich. 


INDEXING and SPACING EQUIPMENT 
Austin Industrial White Plains, N. 
Brown & Sharpe Mfg. ‘Co., Providence, R. 
Eisler Engrg, Co., Inc., 750 South {3th 'st., 


Newark, 

ae Tool Co., inc., 594 Johnson Ave., Brook- 
yn 

Bros., Inc., 1420 College Ave., El- 
mir 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 
Kearney & Trecker Corp., 6784 W. National, 


Milwaukee 14, Wis. 
Morris, Robert E. Co., W. Hartford, Conn. 
137 Varick St., New 


Opto-Metric Tools, Inc., 

ork, N. Y. 

Robbins, Omer E. Co., 24800 Plymouth Rd., 
Detroit 39, Mich. 

et Mch. Tool Co., 2531 11th St., Rock- 
or 

Van Nerman Mch., 3640 Main St., 
field 7, Mass. 

Equip. Co., Clark, 

Western Machine Tool Works, Holland, Mich. 


Spring- 


INDICATOR BASES, Magnetic 


Brown & Sharpe itp. Co., 235 Promenade St., 
Providence 1, 

DoAll Co. ‘Plaines, tll. 

Starrett, L. S., Co., Athol, Mass. 


INDICATOR LIGHTS—See Lights, 
Indicator 


INDICATORS, Dial 
Ames, B. C., Waltham 54, 


pe Mfg. Co., oo R. |. 
DoAll Co. 254 N. Laurel Ave., Des Plaines, 


Federal Products Corp., P. O. Box 1027, Provi- 


dence, R. |. 
Lufkin Rule Co., 


inaw, Mich. 
National Automatic 


ool Co., S. 7th-N Sts., 


Richmond, le 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey Ci N. J. 

Starrett, L. S. Co., Athol, Mass. 


INDICATORS, Speed 
Brown & Sharpe mtg. 
Orban, Kurt Co., 
sey City 2 ? 
Reliance Elec. & E 
Cleveland 10 
The L. S., €o., 


INDICATORS, Test 

Brown & Sharpe Mfg. bate 

Products Corp., . Box 
Notional Automatic Tool Co., S. 7th & N Sts., 


Ind. 
Orban, oun Inc., 42 Exchange Place, Jer- 
sey 2 N. 
Starrett, The, L.'S., Co., Athol, Mass. 


Providence, R. | 
2 Exchange Place, Jer- 


* Co., 1200 Ivanhoe 
Athol, Mass 


INDUCTION HEATING EQUIPMENT 


Cincinnati Milling & Grinding Mches., Inc., 
47 Marburg Ave., Cincinnati 9, Ohio 
eos High Frequency ‘Laboratories, Inc., Wood- 


Ohio Crankshaft Co., 3800 Harvard Ave., 
Cleveland, Ohio 

Orban, Kurt Co. ae 42 Exchange Place, Jer- 
sey City 2, N. J 


INSPECTION EQUIPMENT, Ultrasonic 
Curtiss-Wright Corp., Caldwell, N. J. 


INTENSIFIERS, Hydraulic 

Hydraulic Press Mfg. any Mount Gilead, Ohio 
Logansport Mch. Co., Inc., Logansport, Ind. 
Oil > Co., 1560 W. Pate St., Milwaukee 4, 


Watson- Stillman Co., 565 Blossom Rd., Roches- 
ter 10, N. Y. 


JACKS, Planer—See Set-up Equipment 


JIG BORERS 

Aaron Para, | Co., Inc., 45 Crosby St., New 
or 

American Sip Core-. 100 E. 42nd St., New 
York 17, N. 

Cleereman Machine Tool Co., Green Bay, Wis. 

Cosa Corp. 405 Lexington "Ave., New York 


7, N. 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, io 
M. B. 1. Export import. Ltd., 475 Grand Con- 
course, New York 
Moore Special Tool Co.,’ Inc., 724 Union Ave., 
Bridgeport, Conn 
— Kurt Co., tne. 42 Exchange Place, Jer- 
Ine., 200 Lat St., 
rT, rge yo te 
New York 12, N 
JIGS AND FIXTURES 
oom. Cyril Co., Aurora & Solon Road, Solon, 
inio 
Comenius Die Tool & Mch. Co., 955 Cleve- 


ind Ave., Columbus, Ohio 


Hortterd Special Mchry. Co., 287 Homestead 
Ave., Harttord, Con 


ersoll Mch. "Co., 2442 Douglas St., 
ockfer, 
La Salle Tool, Inc., 3840 E. Outer Drive, De- 


troit 34, Mich. 
Metal Carbides Corp., Y: stown 12, Ohio 
14230 


Modern Industrial Engr: °., 

Ave., Detroit 28, Mich. 
Portage — Co., 1025 Sweitzer Ave., Akron 
Robbins, © Omer E. Co., 24800 Plymouth Rd., 
roit 


Mic! 
521 Springfield St., Dayton 1, 


KEYSEATERS 
Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 16, Ohio 


10 
Bliss, E. W. Co., Canton, Ohio 
Cong Corp 405 Lexington Ave., New York 


Davis Keyseater Co., 405 Exchange St., Roches- 
Heller Tool Co., Heller Dr., Newcomerstown, 
Mitts. “s Merrill, 1809 S. Water St., Saginaw, 
Morton Mfg. Co., Muskegon Hts., Michigan 


KNURLING TOOLS 


Armstrong Bros. Tool fe 5213 W. Armst 


Inc., West Hartford, 
Reed Rolled seed Die Co., P. O. Box 350 


Co. 400 Vulcan St., Buffalo 


LAPPING MACHINES 
Cincinnati Mill 

(Continued on page $28) 
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FASTEST KNOWN 
CUTTING METAL TUBES 


Automatic continuous operation of up to 6,500 cut-offs per 
hour is approximately 3 to 8 times greater than the speed 
of competitive methods. 


Cutting action in Grieder Tube Cut-off Machines is accom- 
plished by two blades actuated by a crankshaft. A horizontal 
cut is made first, through the wall thickness of the top of the 
tube. The vertical blade descends into the opening and com- 
pletes the cut. The tubing is held firmly in dies which operate 
as a vise preventing any distortion. Lengths can be held to 
plus or minus .002”’ on light wall tubing and to approximately 
.003” on heavier wall tubing. 


Automatic hoppers for feeding tubes and related automation 
equipment are available in conjunction with Grieder Tube Cut- 
off Machines for specific applications. Tell us what you want 
to accomplish. 


Grieder Tube Cut-off Machines are 
slicing tubes and slashing costs in most 
major industries. Write for literature. 


GRIEDER INDUSTRIES, INC. 
P. ©. BOX 169, BOWLING GREEN, OHIO 


For more information fill in page number on Inquiry Card, on page 233 


THREE 
STANDARD MODELS 


NO. 1000-MAC cuts tubes up to %” OD 
and up to .062” wall thickness. 


ES 


NO. 2000-MAC cuts tubes up to 2” OD 
and up to .125” wall thickness. 


id 
NO. 4000-MAC cuts tubes up to 4” OD and 
up to .250” wall thickness. 
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CUTTING 
MACHINE 


EXTRA CAPACITY 
AT LESS COST 


The Racine 20 x 20 has a two inch 


a 
greater capacity at a 31 to 37% in- a 


vestment saving, 


Rugged, sim 
complete, m 


le construction with 
ern hydraulic controls. 


A single lever controls all operations. 
All parts are easily accessible. 


Dual 100% progressive metered A 
Positive and flexible feed oy 


Write for catalog and prices of com- 
plete RACINE line, including single 


purpose, special and fully automatic & 
models, capacities from 6” x 6” to 
20” x 20”. 


THRIFTMASTER 


your seurce for dependable 


DRILLHEADS 


Universal Joint Type Drilihead > 

. Full Ball or Bronze Bearing 
Construction, Standard or Heavy 
Duty. From minimum cen- 
ters up. Capacities to 1” in 
Steel. 


€ Gear Driven Eccentric Type Ad- 
justable Drilihead . . . Enclosed, 
Full Ball Bearing Construction. 
Double Eccentric Type Adjust- 
able Drillhead illustrated. 


> Special Fixed Center Drilihead . . . Made 
to your requirements. Full Ball Bearing 
Construction. 


> We stock or can build the right drill- 
head for your jobs. 


Makers of 
DORMAN AUTOMATIC 
REVERSE TAPPERS 


| for vous free 
y_of the THRIFT- 

MASTER CxrALOG or 
phone for a rush, on- 
the-spot, quote. 


. 1014 WN. Plum Street 
SUBSIGIARY OF Lancaster, Pennsylvania 


STRIES BNC. 


HYDRAULIC 
_ KEYSEATER 


WITH BLIss’ new Hy- 
draulic Keyseater can you 
get such a size range from 
one machine—” to 2” wide, 
to 12%” long, standard or ta- 
pered. It’s easily set up for 
short or long production 
* runs in small, medium or 
large plants, warehouses, 
maintenance departments. 
What’s more, no foundation 
is needed. = s range up 
to 35 spm; vy-duty hy- 
draulic system is to JIC 
specs. All adjustments are readily 
accessible. Seven cutter bars, 
with standard tool bits, are also 
available. Special attachments 
permit internal spline cutting. 
Get all the cost-cutting, time- 
saving facts by writing today for 
Bulletin 34 — 


BUS 


SINCE 1857 


E. W. BLISS COMPANY 
1134 North Seventh Street 
San Jose, California 


APINE. 2 
® 
| 
low cost operation — 
‘uses standard too! bits 
: compact, 21” x 61 — 
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BEARINGS 


HEAVY DUTY-LONG LIFE 
PERFORMANCE 


This twenty-station Transfer Machine, manufactured by MOLINE TOOL CO., Moline, Illinois, 
automatically performs multiple operations on the piston bores of V-8 automotive cylinder 
blocks. There are 172 M-R-C Ball Bearings of various sizes and types in this machine. These 
bearings provide maximum capacity, long life and utmost reliability 

to insure uninterrupted production. 


Consult OUR engineering department on YOUR bearing problems 


BALL AND ROLLER 


hearings 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—327 
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MARLIN-ROCKWELL CORPORATION | 3 


L 


Product Directory 


Crane Packing Co., oy Cuyler Ave., Chicago, 
lil, (Lapmaster ‘Div. 

DoAll Co., Des alee 

Corp.. 1200 Bivd., Detroit 

Gleason Works, 1000 University Ave., Roches- 
er 


Nieroatic Hone Corp., 8100 Schoolcraft, De- 


troit 4 
“New Bond St., 


Qss. 


Worcester 6, 


LATHE ATTACHMENTS 


Atlas Press Co. 


Axelson Mfg. Co., P. O. Box S335, Vernon 
Sta., Los eles Se, Calif. 

Delta Power a Div., Rockwell Mfg. Co., 
Pittsburgh, 

Gisholt aching Co., 1245 E. Washington Ave., 
Madison 10, is. 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira Ve 


sone & Lamson Mch., 512 Clinton St., Spring- 
ield 


LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 


Lodge & _ Co., 3055 Colerain 108. Cin- 
cinnati 2 Ohio 


Nebel Machine Tool con. 3401 Central Pkwy., 


Cincinnati 25, 
Sheldon Mch. Co., 4258 N. Knox Ave., 
Inc., 425 E. Madi- 


Chicago 41, ii. 
South Bend Lathe Works 
Bend, Ind. 
. & Co., 400 Vulcan St., Buffalo 


ine-, 


son St., 
Williams, ‘J. 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 


Baldwin-Lima-Hamiiton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Consolidated Mch. Tool Div. im -Birming- 
ham Co., Inc., Rochester 16, N 

Monarch Mch. Tool Co., Oak Ohio 


Gets 


the Best 
out of 


Any die will do its best on an L&J 
No.7 Press. The rigidity and accu- 
racy of these dependable presses 
provide accurate die alignment that 
minimizes wear, and insures preci- 
sion stampings. They also enable 
dies to produce maximum output for 
these presses are efficient, versatile 
and require but minimum mainte- 
nance. If productivity, tolerances 
and die life are important to you, 
then you'll be interested in the com- 
plete story of L& J No. 7 presses. 
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Specifications 


Capacity — 75 tons. Stroke—4"’, special 
max.—8"’. Speed—42 s.p.m. (85 s.p.m., 
non-geared). Throat Depth — 131/2’’. Die 
Space, standard — 14”’, special max. — 
23" 
Also available in non-geared model. 
Air clutch optional at extra cost. 


WRITE FOR CATALOG of 24 geared and non-geared 
O.B.1I. Punch Presses of 14 to 90 ton capacities. 
Also, 20 to 100 ton Double Crank, High Speed, 
Straight Side Presses. 


L&J PRESS CORPORATION 


- Bolster Plate— 36" x 26" x 3”. 


1631 STERLING AVE. 


ELKHART, INDIANA 


Morey Machinery Co., 383 Lafayette St., New 
York 3, N. 

Seneca Falls Mch. Co., Seneca Falls, N 

Sundstrand Mch. Tool Co., 2531 


St., 
Rockford, 


LATHES, Bench 


Aaron Machinery, Co., 

or 

Atlas Press Co. 

Cosa Corp. 
17, N 


Inc., 45 Crosby St., New 


Kalamazoo, Mich. 
$65" Lexington Ave., New York 


Hardinge Bros., 1420 College Ave., El- 


mira, N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio ‘ 
Levin, Louis & Son, Los Angeles 21, Calif. 
Sheldon Mch. Co., Inc., 4240-4258 N. Knox 

Ave., Chicago 41, Wl. 
South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


Inc., 


LATHES, Car Wheel 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Bullard Co., 6, Conn. 

Consolidated Tool Div., 


— Road, 
Rochester 10, 


LATHES, Copying, 


Duplicating—See 
Lathes, Duplicating 


LATHES, Crankshaft 


Consolidated 
LeBlond, K., 


Rochester, N. 
h. €o., Madison 
18 
& Engrg. Co., 3480" “Lafayette, 
troit 7, 
Sundstrand Mch. Tool 
Rockford, 


Co., 2531 llth St., 


LATHES, Double-End 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
iv., Hamilton, Ohio 

Cleveland Automatic Machine Co., 4932 Beech 

Cincinnati 12, Ohio 

Conssitienee Mch. Tool Corp., Rochester, N. Y. 

LeBlond, R. K., Mch. Tool Co., and 
Edwards Rds., Cincinnati 18 

Snyder Tool & “Engrg. Co., 3460" Hy “Lafayette, 


troit 7, Mich. 
Sundstrand Co., 2531 Ith St., 


Rockford, 


LATHES, Duplicating 
Axelson Me 6160 S. Boyle Ave., Los 


Angeles 5 
Baldwin-Lima- Hamilion Corp., Lima Hamilton 
iv.,. Hamilton, 
Lodge Co., 3055 Colerain Ave., Cin- 
cinnati 2 


ene Machine Tool Co., 27 Oak St., Sidney, 
Pilot Div. 


Cone Automatic Mch. go~ 30 
Rockefeller Plaza, New York, 
Seewald Inc., 1956 Woodbridge AR New 


Brunswick, 'N. 


Sidney Machine Tool Co., Sidney, Ohio 


LATHES, Engine, Manufacturing 
Co., inc., 45 Crosby St., New 


pasties Tool Works Co., Pearl and Eggles- 


ton Aves., Cincinnati, dhio 

Atlas Press ‘Co. Kalamazoo, M ich, 

Axelson Mf. . o., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

~ Colman Co. (Hendey Mch. Div.), Rock- 
or ¥ 

Cincinnati Lathe & Tool Co., 3207- Sats Dis- 


ney St., Comey. Cincinnati 9, Ohi 
Consolidated M Tool Div., Blossom Road, 
Rochester 10, N. 
Cong 405 Lexington Ave., New York 


Delta Power ba Div., Rockwell Mfg. Co., 

Brescia, 

LeBlond. R. “2 Mch. Tool Co., Madison and 

Cincinnati 18, Ohio 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 


(Continued on page 330) 
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. « » CONE-DRIVE gearing has no equal. 


You can pass an amazing amount of power through a set of 
Cone-Drive gears. 


Want to cut product size? Cone-Drive will give you a more com- 
pact gear train with reserve load capacity. 


Want to boost power output and hold size? That’s easy with Cone- 
Drive gears. They'll carry two, three, and four times the load of 
cylindrical worm gearing. 

Why? In Cone-Drive gears, the load isn’t concentrated on a small 
area per tooth or on just one or two teeth at a time. Cone-Drive’s 
exclusive double-enveloping principle distributes the load over a 
lot of teeth and over more area on each tooth. 


It cuts the unit loading the same way a pair of snowshoes sup- 
ports a heavy man. 


Ask for Bulletin CD-400 for complete details. 


DOUBLE ENVELOFING GEAR SETS & SPEED REDUCERS widion, Michigan Tool Comprany 


7171 MecNichels Reed 12. Michiges 


Me 
a 
ig 
: 
ONE- RIVE GEARS 


L-M 


Product Directory 


Tool Co., 27 Oak St., Sid- 
ne 
Nebel Machine Tool Corp., 3401 Central Pkwy., 


Cincinnati 25, io 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Hil. 

Seewald inc., 1956 Woodbridge Ave., New 
Brunswick, "N. 

Sheidon Mch. Co., ay 4240-4258 N. Knox 
Ave., Chicago 41, 

Sidney Machine Tool CS., Sidney, Oh 

South Bend Lathe Works, Inc., Madi- 
son St., South Bend, ind. 

Western Machine Tool Works, Holland, Mich. 

— Brothers, 512 No. Water St., Saginow, 


LATHES, Engine, Toolroom 

Aaron Machinery Co., Inc., 45 Crosby St., New 
York 12 

American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Atlas Press Co., Kalamazoo, Mich. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles Calif 

Cue -Colman Co. (Hendey Mch. Div.), Rock- 
ord, Ill. 

Cincinnati Lathe & Tool Co., 3207-3211 Dis- 
ney Oakley, Cincinnati 9, Ohio 

crs Core, 405 Lexington Ave., New York 

N 

Hardinge Bros. Inc., 1420 College Ave., El- 

mira, N. Y. 


LeBiend, R_K., Mch. Tool 
Edwards Rds., Cincinnati 18, 

Lodge & Co Co., 3055 Colerain ys Cin- 
cinnati 

Monat Machine Tool Co., 27 Oak St., Sid- 


Ohio 
Nebel’ Machine Tool Corp., 3401 Central Pkwy., 
Cinecinneti 
Orban, Kurt Co. 
sey City 2, 
| ‘Machine Tool Co., 2500 Kiskwaukee 


shetdon to. Inc., 4240-4258 N. Knox 
ne Tool Co., Si 
ao Bend ‘Lathe Works Inc., 425 e Madi- 
son St., South Bend, 
Western Machine Tool Works, Holland, Mich. 


and 


io 
“inc., 42 Exchange Place, Jer- 


LATHES, Gap 
Aaron os ee Co., Inc., 45 Crosby St., New 
York 12, N. 


Atlas Press Co., Mich. 

’ Co. 6160 S. Boyle Ave., Los 

A les 58, Colif. 

Cincinnati Lathe & Tool Co., 3207-3211 Dis- 
ney St., Oakley, ‘9, Ohio 

Gisholt Machine Co., 1245 E. Washington Ave., 


Wis. 

"%. Mch. Tool Co., Madison and 
Rds., Cincinnati Ohio 

Lodge & ley Co., 3055 Colerain Cin- 
cinnati 

Nebel Too! Corp., 3401 Central Pkwy., 
Cincinnoti Ohio 

Machine Tool Sidney, Ohio 


LATHES, Hollow Spindle 


ate, Co., P. O. 15335, Vernon 
Angeles 58, Cal 
tune. milton “Lima Hamilton 
Div., Hamilton, Ohio 


LeBlond, R. K., Mch Tool Fe-. Madison and 


Edwards Rds., Cincinnati Ohio 
Lodge & Co., 3055 Colercin Cin- 


nd Lathe Works Inc., 425 E. Madi- 
Bend, Ind. 


son 


LATHES, Roll 
American Tool 
Aves., Cincinnati 


Co., Pearl and Eggleston 
Ohi 


io 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Bliss, Ew 

LeBlond K., Meh 
E Rds. 18 

, Oak St., Ohio 


. Co., Canton, Ohio 
Tool Co., and 


Monarch Mch. Tool 


LATHES, Speed, 
Atlas Press Co., Kalamazoo, 
Gisholt Machine Co., 1245 4 Washington Ave., 
Madison 
1420 College Ave., 


Hardinae Inc., 
2 ‘oo! Co., Madison and 


mira, N 
LeBlond, R. K., Mch 
Edwards Rds., 18," Ohio 
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Monarch Mch Sidney, Ohio 

Seneca Falls Mch. ac Ve 

Sheldon Mech. Co., 4258 N. Knox Ave., Chi- 
ca 

Standard Electrical Too! Co., 2500 River Rd., 
Cincinnati 4 Ohio 


LATHES, Spinning 
Cincinnati Milling & Grinding Mches. ie 
4701 Marburg Ave., Cincinnati 9, 
The, Cincinnati ‘25, Ohio 


Lodge & Shipley Co., 


LATHES, Toolroom—See Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 

Atlas Press Co., Kalamazoo, Mich. 

Bullard Co., Bridgeport 2, Conn. 

Cosa Corp., 405 Lexington Ave., New York 


7, N. 

Gisholt Machine Se 1245 E. Washington Ave., 
Madison 10, 

Jones & aay Co., 512 Clinton St., 
Springfield, Vt. 

King Machine Tool Div., American Stee! Found- 
ries, 1150 Tennessee Ave., Cincinnati 29, 


Ohio 
National Acme Co., 170 E. 131st St., Cleveland 


io 
New Britain Mch. Co., New Britain-Gridley 
Div., New Britain, Conn. 


LATHES, Turret, Ram Type, Saddie Type 
Atlas Press Co., Kalamazoo, Mich 
Bardons & Oliver Inc., Ft. W. 9th” 


Cleve- 
C5, 2, Co 
ullard Co., Bri 
Coss Sere. , 405 Lexington New York 


Delta Power Tost Div., Rockwell Mfg. Co., 


Pittsburgh, Pa. 

Gisholt Machine cg 1245 E. Washington Ave., 
Madison 10, 

Hardinge arefhere. Inc., 1420 College Ave., 
Elmira, 


Jones & Lamson Mch. Co., 512 Clinton St., 
Vt. 
Levin & Son, Inc., Louis, Los Angeles 8, Calif. 
Morey Machinery Co., 383 Lafayette St., New 
New Britain, Conn. 
Seneca Falls Mch. Co., Seneca co, N. 


or 

ioe Britain Mch. Co., New Britain Gridley 

Seewald inc., 1956 Woodbridge Ave., New 
Brunswick, 

Sheldon Mach. Co., Inc., 4258 N. Knox Rox: 
Chicago 41, Ill. 


South Bend Lathe Wks., South Bend 22, 


Warner & Swasey Co., 5701 Carnegie a 
Cleveland 3, Ohio — 


LATHES, Turret Vertical—-See Boring 
Mills, Vertical 


LAYOUT and DRAFTING TOOLS 
Brown & Sheree ito. Co., 235 Promenade St., 


Providence 1, 
Lufkin Saginaw, Mich. 
Starrett, L. Athol, Mass. 


LEVELS 
Lufkin Rule C Mich, 
South Bend Lathe South Bend 22, 


Be 
Starrett, The S., Co., Mass. 


LIMIT SWITCHES—See Switches, Limit 


LUBRICATING OILs and GREASES 
Bearings, Inc., 3634 Euclid Ave., Cleveland 15, 


Cities Service Oil Co., 70 Pine St., New York, 
Sheli Oil Co., 50 W. SOth St., New York, N. Y. 


Oil Co. (Indiana), 910 S$. Michigan, 


Stuart, Bb. A. Oil Co. Ltd., 2727 S$. Troy St., 
Chicago 23, til. 
1608 Walnut St., Philadelphio, 


Oil Co., 
Texas Co., 135 E. 42nd St., New York, N. Y. 


LUBRICATING SYSTEMS 
rave Corp., 3249 E. 80th St., 
Gits Bros. Mio. 


Chicago 23, 
Madison-Ki 
Onsrud Machine 


Cleveland, 
1846 S. Kilbourn Ave., 


Madison, Wis. 
orks, inc., Niles, Ill. 


MACHINERY, Used and Rebuilt 

Eastern eo Co., 1000 Tenessee Ave., Cin- 
cinnati, 

Miles Mehry. y, Co 2025 E. Genessee Ave., Sag- 
inaw, Mic 

Van Keuren 72, Mas: 

, 400 Vulcan Buffalo 


MACHINISTS’ SMALL TOOLS 

Brown & Sharpe ity. Co., 235 Promenade St., 
Providence |! 

Lufkin Rule Co, Saginaw, Mich. 

Niagara Mch. & Tool Wks., yo37- 697 North- 


ind Ave., 11, 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 


Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mic 
Mch. Co., 1321 Racine | Racine, Wis. 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 
Corp., 721 Springfield St., 


Dayton 
10 
Van Keuren Co., Watertown 72, Mass. 


MEASURING WIRES, Thread, Spline, 

Gear 

Sheffield Corp., Da 

Threadwell Tap & 
field, Ma 

Van Keuren. 


» Ohio 
ie ea 16 “arch St., Green- 
Watertown 72, Mass. 


MICROMETER HEADS 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 

DoAll Co., Plaines, it. 

Star-ett, The L. S., Co., Athol, Mass. 


Brown & Shg . Co., Providence, R. |. 
ii Co., 2 nf “aurel Ave., Des’ Plaines, 
200 Lafayette St., 


Starrett, The L. $ 
Van Keuren Co., W 


2% Athol, Mass. 
atertown 72, Mass. 


MICROSCOPES, Toolmakers’ 
& Lomt Ootical Rochester, N. Y. 


All Co., Des Plaines, 
Tools, Inc., 
or 


137 Varick St., New 
Co. vy 200 Lafayette St., 


SIMPLIFIED TOOLING CUTS COST OF MACHINING 


STEERING KNUCKLES 
ON SENECA FALLS 
| LOADING CRADLE Automatic 


REVOLVING SPINDLE 


Tracer slide operated by 

1.893" Seneca Falls Electro Mech- 

anical Control System. 


TRACING TEMPLATE 


TRACER TYPE CARRIAGE 
SHOWN 90° 
OUT OF POSITION 


SPRING LOADED HEADSTOCK CENTER 
FACILITATES LOADING AND ACTS AS 
A WORK EJECTOR LENGTH 


ADJUSTMENT 


BRACKET 
ASSEMBLY 


Accurate length and diameter adjustments 
are facilitated by two dial gages built into 
the stylus setting slides. DIAL INDICATORS amerer ADJUSTMENT 


Two cutting tools generate the form required. The 
rear tool removes excess material from the flange face 
in a coarse-feed, roughing cut. The tracer-controlled 
tool finish turns both the stem end and flange face. 
The two carbide inserts may be indexed or rotated 
to provide new cutting points in a matter of seconds. 
Tool setting is practically eliminated! 


Work handling time and operator fatigue also have 
been reduced. The operator places the work piece on 
the spring-loaded head center with the stem end rest- 
ing on a Vee-shaped loading cradle at the tailstock. 
The piece is then rotated clockwise until the arm is in 
contact with a spring stop on the driver. An air valve 
operating the tailstock quill is then opened, pushing 
the piece and the head center back against a solid stop 

Pe SENECA FALLS and into driving position. 
MODEL LQ Spindle speed is electronically controlled to provide 
Automatic a constant cutting speed over the stem diameters and 
ENECA — TRACER LATHE the face of the flange—thus assuring maximum pro- 


ALLS duction with optimum tool life and finish. 

x Get the facts on this newest Seneca Falls Lathe. 

ACHINE 


SENECA FALLS, NEW YOR K 


Lo-swing Lathes and Seneca Falls Machine Tools, Automation and Electronics 


AN 

i 3 ow 3 

4 

M 
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<UT DOWNTIME / 


braze 


CARBIDE 
TOOLS 


enables carbide tips to be brazed with 
a specially developed high temperature 


steel bodies are hardened. The results? . 


that will net come loose due to braze melt- 
ing. You can even drill cast iron dry with- 
vut fear of tip failure. And the payo#? . . . 
less machine down-time, 


lower cost per 
hole, longer life. Ask your distrib- 
vior for Permo-Braze carbide tools today! 


40040 PLYMOUTH ROAD -« 
YORK 


1957 
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Pecma-Sraze is cn advanced process that 


alloy cat the same time the high speed 


uniform body hardness and carbide tips 


"Mahara Fina Tools Since 1848" 


PLYMOUTH, MICHIGAN 


MILLING MACHINE ATTACHMENTS 

Bridgeport Mches., Inc., 500 Lindley St., 
Bridgeport 6, Conn. 

Brown & Sharpe Mf Providence, R. |. 

Cincinnati Millin Mches., Inc., 
4701 Marburg , 4 Cincinnati 9, Ohio 

G & L and Hypro Div., Scene & Lewis Mch. 
Tool Co., Fond du Lac, W 

Gorton, George, Mch. Co., i110 W. 13th St., 
Racine, Wis. 

Greaves Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira, 

Kearney & Sheapiie Corp., Milwaukee, Wis. 


Sheldon Mch. Co., Inc., 4258 N. Knox Ave., 

Van — Co., 3640 Main St., Springfield 
, Mass. 


MILLING MACHINES, Automatic 


Cincinnati Milling Machine Co., Cincinnati, 


io 

Machine Tool Corp., Rochester, 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Ingersoll ‘Milling Mch. Co., 2442 Douglas St., 


ockford, Ill. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Milholland, W. K., Machinery Co., 6402 West- 


field Bivd., Indianapolis Ind. 
Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
Snyder Tool & Engrg. Co., 3400 E. Lafayette, 


Detroit 7, Mich 

Sundstrand ‘Mch. Tool Co., 2531 St., 
Rockford, Ill. 

U. S$. Tool a Inc., 255 North 18th St., 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 

Brown & Sharpe ite. Co., 235 Promenade St., 
Providence I, 

Cincinnati Milling & 
470 Marburg Ave. 

Consolidated Mch. 
Rochester 10, N. 

Espen-Lucas Mch. Wrks., 
Ave., Philadelphia, Pa 

Ingersoll Milling Mch. Co., 
ockford, 

Kearney & Trecker Corp., Milwaukee, Wis. 

Morey ey Co., 383 Lafayette St., New 


Grinding Mches., 
Cincinnati 9, Ohio 
Tool Div., Blossom Road, 
7. 


Inc., 


Front St. and Girard 
2442 Douglas St. 


York 3, 

Morris, AF YE. Co., W. Hartford, Conn. 

Orban, veut Co., Inc., 42 Exchange Place, Jer- 
sey ity 

Sundstrand Tool Co., 2531 St., 
Rockford 


. Tool C 255 North 18th St., 
Ampere, 


no 
Van Norman Co., 3640 Main St., 
Mass. 


Springfield 


MILLING MACHINES, Bench, Hand 


Atlas Press Co., Kalamazoo, Mich 
Hardinge a ane Inc., 1420 College Ave., El 


mira, N. Y¥ 
Morris, Robert E. Co., W. Hartford, Conn, 


MILLING MACHINES, Circular, 
Continuous 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
Davis & 6411 W. Burnham S., 
Milwaukee 14, 
Espen-Lucas Mch. Works, Front St., and Girard 
Ave., Philadelphia, Pa. 
Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 


Kearney & Trecker Corp., Ses. Wis. 


Snyder Tool & Engrg. Co., 3400 E . Lafayette, 
Detroit 7, Mich. 
Sundstrand Mch. Tool Co., 2531 IIth St., 


Rockford, Ill. 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 


Arrow Engineering Co., Inc., 120 E. Market St., 
Indianapolis, Ind 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 


Bridgeport Mches., Inc., 500 Lindley St., 
Bridgeport 6, Conn. 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 


Colonial-Romulus Div., Parkgrove Station, De- 
troit 5, Mich. 

Consolidated Tool Div., 
Rochester 10 

Cosa Corp., 


Blossom Road, 
405. ‘Lexington Ave., 


Elox "Corp. of Mich. 
way, Royal Oak 3, 


New York 
Stephenson High- 


on 334) 


For more information fill in page number on Inquiry Card, on page 233 


WHITMAN & BARNES 
i. 


CUSHMAN CHUCKS Givi CHUCK-ABILITY 
—The ability to SPEED your work .. . ELIMINATE 
fatigue ... IMPROVE your products... and REDUCE 
your costs . through design and: selection of the 
right workholding devices. 


THE CUSHMAN CHUCK COMPANY 


3CSS7A 


Hartiord 2, Connecticut 


high speed 
aluminum body 
air operated 
chucks 


= 
a Product of American Quality, 
Labor and Materials 
SOLD THROUGH YOUR 6S 
INDUSTRIAL DISTRIBUTOR — 
CHUCKMAN 
1862 
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YODER SLITTERS 


Supply 
Varied Strip Widths for 
Tinnerman Speed Muda’ 


Tinnerman Products, Inc., Cleveland, Ohio, 
produces more than 10,000 different shapes 
and sizes of “SPEED NUT” brand fasteners 
for industry ... many of them to special 
specifications. 

To do this, Tinnerman uses slit steel strands 
ranging in width from 4%” to 74”. To 
carry an inventory of the many strip widths 
required to meet normal and unusual 
demands would be almost impossible. 


Tinnerman overcomes these inventory and 
supply problems by doing their own slitting 
on two Yoder slitters. This enables them to 
supply the plant with any strip size required 
from a relatively small inventory of 6” and 
9” width purchased coils. In slitting narrow 
strands, such as these from small coils, a 
Yoder slitter may be profitable on a produc- 
tion as low as 25 tons per month. 


Here is a fine example of how a small in- 
vestment in Yoder slitting equipment greatly 
simplifies and speeds production while 
effecting important operating economies. 
The saving made in time alone, reflects in 
better customer service through faster com- 
pletion and delivery of finished products, 
If your steel strip or sheet slitting require- 
ments are as low as 100 tons per month or 
even less, a medium size Yoder slitter can 
be a very profitable investment for you. The 
Yoder line includes units of every size and 
capacity . . . of the most advanced engineer- 
ing design. Send for the Yoder Slitrer Book 
—a comprehensive text on the mechanics 
and economics of slitters and slitting line 
Operation, with time studies, cost analyses 
and other valuable data. Write to: 


THE YODER COMPANY 
5504 Walworth Avenue * Cleveland 2, Ohio 


ENGINEERING 


ROTARY 


SLITTING 
LINES 


MANUFACTURING 
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Corp., 1200 Oakman Blivd., Detroit 


G & L and Hypro Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

Gorton, George, Machine Co., 1110 W. 13th 
Racine, Wis, 

Kearney & Trecker Corp., Milwaukee, Wis. 

Morey Machinery Co., 83 Lafayette St., New 
York 3, N. Y. 

Onsrud Machine Works, Inc., Niles, tll. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 


sey City 2, N. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 

Sundstrand Mch. Tool Co., 2531 - llth St., 
Rockford, Hil. 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 

Aaron Machinery Co., Inc., 45 Crosby St., New 
York N. 

Austin Industrial Corp. , 76 Mamaroneck Ave., 
White Plains, N. 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Brown & Le Mfg. Co., Providence, R. |}. 

Bullard Co., Bridgeport 6, Conn 

Cincinnati ‘Milling & Grinding” Mches., Inc., 
4701 ——— Ave., Cincinnati 9, io 

cos Lexington Ave., New York 


DeVileg: Co., Ferndale, Mic! 


Gorton, Geo., Mch. Co., 1110 W "3th St., 
Racine, Wis. 
Greaves Machine ye Div., 2009 Eastern 


ve., Cincinnati, 
Hardinge Bros., Inc., "320 College Ave., El- 
mira, 


Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & Trecker cop. Milwaukee, Wis. 

Morris, Robert E. ‘W. Hartford, Conn. 

Orban, Kurt Co., Inc., °42 Exchange Place, Jer- 
sey City N. J. 

Sheldon Machine Se. Inc., 4240-4258 N. Knox 
Ave., Chicago 

Van Norman Co., 415640 Main St., Springfield 
7, Mass 


MILLING MACHINES, Knee Type Rise 
and Fall 


Cincinnati Milling & Grinding oe Inc., 
4701 arene Ave., Cincinnati 9 Ohio 
5 Lexington Ave., New York 
& Trecker Corp. 

Nichols-Morris Corp. 
White Plains, N. Y. 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 

sey City 2, N. J. 


, Milwaukee, Wis. 
6 Mamaroneck Ave., 


MILLING MACHINES, Knee Type Ram 


an hay Co., Inc., 45 Crosby St., New 

or 

Brown & Svarpe Mfg. Co., 235 Promenade St., 
Providence 

Gorton Mch. og 1321 Racine St., 


Kearney & Trecker Corp., Milwaukee, Wis. 
Orban, Kurt Co. 1 ah 42 Exchange Place, Jer- 


sey City 2, 
Van Norman Co., 3640 Main St., 
ass. 


Racine, 
Springfield 


MILLING MACHINES, Knee Type 
Turret 

Aaron Monioey. Co., Inc., 45 Crosby St., New 
or N 


Corg Corp., 405 Lexington Ave., New York 


Gorton Mch. Co., 1321 Racine St., 


Racine, 
Wis. 


MILLING MACHINES, Knee Type, 
Vertical 


Aaron Machinery Co., Inc., 45 Crosby St., New 
York 12, N. Y. 
Atlas Press Co., Kalamazoo, Mich. 

Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, 
Axelson Mf 6160 S. Boyle Ave., Los 

Angeles 8, 
Bridgeport Mches., Inc., 500 Lindley St., 
Bridgeport 6, Conn. 


Brown & Sharpe Mfg. ‘Co., R. |. 


Cincinnoti Milling Grind Ae Inc., 
4701 Marburg Ave., Cincinnati 9 Ohio 

Cog Som, 450 Lexington Ave., New York 

Gorton, Geo., Mch. Co., 1110 W. 13th St., 


Racine, Wis. 
Kearney & Trecker Corp. Milwaukee, Wis. 
Orban, Kurt Co., Inc., 43 Excange Place, Jer- 

sey City 2, N. J 
Russell, Holbrook & endoraan, Inc., 292 Madi- 


son Ave, New Yor' 
South Bend Lathe “Bend 22, 


MILLING MACHINES, Planer Type 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester 10, N. 

Cong on, 405 Lexington Ave., New York 


Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 
G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis 
Gray, G. A., Co., Woodburn Ave. and Penn 
_* Evanston, Cincinnati, Ohio 
Milling Mch. Co., 2442 “Douglas St., 


ockford, Ill. 
Kearney & Trecker Corp., Milwaukee, Wis. 
383 Lafayette St., New 


Morey Co., 
York 3 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Sundatrond Mch. Tool Co., 2531 - 11th St., 
Rockford, Ill. 


MILLING MACHINES, Spar 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Cincinnati Milling & Grinding Mches. 
4701 ware Ave., Cincinnati 9, 

G & L and Hypro Div., & Lewis “Mch. 
Tool Co., Fond du Lac, Wis. 

Kearney & Trecker Milwaukee, Wis. 

Co., 383 Lafayette St., New 


York 3 
Sundstrand Mch. Tool Co., 2531 - Ith St., 


Rockford, Ill. 


MILLING MACHINES, Thread 
Coulter, James, Machine e.. 629 Railroad 
Ave., Bridgeport 5, Con 


Hanson- Co., "“bartholomew Ave., 
Hartford 3, Conn. 


MOLDING MACHINES, Plastic 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 


Foes & Gear Shaper Co., 78 River St., Spring- 
ie 


Hydraulic Mfg. Co., Mount Gilead, Ohio 


Lake Erie Machinery Corp.. 470 Woodward 
Ave., Buffalo 17, N. 


Watson-Stillman Co., 565 Blossom Rd., Roches- 
ter 10, N. Y. 


MOTORS, Air 
Ingersoll-Rand Co., Phillipsburg, N. J. 


MOTORS, Electric 


Allis-Chalmers Mfg. Co., Milwaukee, Wis 
Delta Power Too Div., Rockwell Mfg. Co., 
Pittsburgh, Pa 


Lincoin Electric Co., Cleveland 17, Ohio 


Reliance Electric & Engrg. ae 1674 Ivanhoe 
Rd., Cleveland 10, Ohi 


Bor Comp, Rockford, Ill. 
200 Oakman Bivd., Detroit 


Hydraulie ™ Mfg. Div., Mt. Gilead, Ohio 
Oi _ Co., 1569 W. Pierce > Milwaukee, 


Sundstrand Mch. Tool Co., 2531 - IIth St., 
Rockford,. Ill. 
Vickers, Inc., Detroit 32, Mich. 


MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


MACHINES, Dial 


—— Drilling Mch. Co., 25 E. 3rd St., Coving- 
Bornes in Co., 814 Chestnut St., Rockford, 
Boush me Tool Co., 15 Wason Ave., Spring- 
Cross Co., 3250 ag Detroit 7, Mich 

ae Tool 5% nc., 594 Johnson Ave., Brook- 


Federal Brod. Corp., 1144 Eddy St., Providence 


Greenlee Bros. & Co., 2136 - 12th St., Rock- 
‘or 
Hartford a Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Poo Mch. Tool Corp., Keene 
Lasalle , Inc., 3840 E. Outer Detroit 


Pe. industrial E +4 Co., 14230 Birwood 
Ave., Detroit 8, Mi 


E 
: 
— 
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ve., Detroit 7, Mich. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette 
ichmond, 

Sundstrand Mch, Tool Co., 2531 - Ilth St., 
Rockford, ll. 


Verson Alisteel Press 9309 S. Kenwood 
Ave., Chicago 19, Iil, 


MULTIPLE-STATION MACHINES, 
Transfer Type 


Avey Drilling Mch. Co., 25 E. 3rd St., Coving- 
‘on, Ky. 
— Drill Co., 814 Chestnut St., Rockford, 


coe Mch. sont Co., 15 Wason Ave., Spring- 
ield 


Ma: 
~~ Meh. Tool Co., 839 Green St., Ann Arbor, 


Bullard Co., Bridgeport 6, Conn. 
Cincinnati Milling Mch. Co., 


hio 
Clearing Mch. Corp., 6499 W. 65th St., 


cago 38 
Davis & Thompson, em 4460 N. 124th St., 
10, 
1366 Oakman Bivd., Detroit 
Mich. 
Greaniee Bros. & Co., 2136 - 12th St., Rock- 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 


Cincinnati 9, 
Chi- 


Heald Machine Co., 10’ New Bond St., Worces- 
ter 6, Mass. 
Kearney & Trecker Corp. Pepndon Wis 


La Salle Tool, Inc., 3840 E. Outer Breve,” De- 

Le Maire Tool & ite Co., Dearborn, Mich. 
troit 34, Mich. 

Modern Industrial Enema. Co., 14230 Birwood 
Ave., Detroit 38, 

Moline’ Tool Co., 102- St., Moline, 

National Automatic Tool Co., S. 7th ‘N. Sts., 

Worcester 6, 


Richmond, ind. 
Norton Co., 1 New Bond St., 

3400 E. Lafayette 
Sundstrand Mch. Tool Co., 2531 - IIth St., 
Rockford, Ill. 


Mass. 
Snyder Tool & Engrg. Co., 
Verson Allsteel Press td 9399 S. Kenwood 


ve., Detroit 7, Mich. 
Ave., Chicago 19, 


NIBBLING MACHINES 


Fenway Machine Co., Inc., Willow Grove, 

enna. 

Thor Power Tool Co., Prudential Plazo, Chi- 
cago 

Wales-Strippit Corp., Akron, N. Y. 


NICKEL AND NICKEL ALLOYS 


Crucible Steel Co. of America, Henry W. * ad 
Bidg., Mellon Square, Pittsburgh 22, 


NUT SETTERS—See Screwdrivers, etc. 


NUTS—See Bolts, Nuts and Screws 


OIL GROOVERS 


Wicaco ~-?— Corp., Wayne Junction, Phila- 
delphia, Pa 


OILERS AND LUBRICATORS 


Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Ill. 

Madison-Kipp Corp., Madison, Wis. 

Wicaco Mch. Corp., Philadelphia, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
Cities 3 Service Oil Co., 70 Pine St., New York, 


Sheil Oil Co., 50 W. 50th St., 1 New York, N. Y. 


a 4 Refining Co., 600 5th Ave., New 

Standard Oil Co. ailmtigned. 910 S. Michigan 
Ave 

Sun “oil Co., 1608 P Walnut St., Philadelphia 3, 


OPTICAL FLATS 
Packing Co., 


Van Keuren Co., Watertown 72, Mass. 


PACKING, Leather, Metal, Rubber 
Asbestos, Etc. 
Cm Packing Co., 


Watson- ae Co., 565 Blossom Rd., Roches- 


ter 10 


‘ 


PAINTING 
Spraying Equipment, Metal 


PARALLELS 


Brown & Sharpe Mfg. Co. 
DoAll Co., Des Plaines, fit. 
G & L and Hypro Div., 
chine Tool Co., Fond du Lac, Wis. 
Lufkin Rule Co., ‘Saginaw, Mich. 
Starrett, The L. ae °., Athol, Mass. 
Walker, O. S., Co., Inc., 


1800 Cuyler Ave., Chicago, 


1800 Cuyler Ave., Chicago, Bidg., M 


EQUIPMENT, Spray—See 


Providence, R. | 


Worcester, Mass. 


PATTERNS, Wood and Metal 
Mummert-Dixon Co., Hanover, Pa. 


PIPE, Steel, Stainless, etc. 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Babcock & Wilcox Co. (Tubular Prod, biv.) 3 
Beaver Falls, Penna 

Bethlehem Steel Co., Bethlehem Pa 

aa Steel Co., 105 W em St., Read- 


Pa. 
Crucible Steel Co. of America enn, ep Oliver 
ellon Pa. 
"16th 


Joseph 
Rational Tube Co., 


Sts., 
United States Steel Corp. 
ittsburgh, Pa, 


Div., 436 7th Ave., 


PIPE AND TUBING MILLS, Electric-weld 
— Co., 5504 Walworth Ave.. Cleveland 2, 
io 


PIPE AND TUBING, Brass and Copper 

American Brass Co., 25 Broadway, New York, 

Mueller Brass Co., 1925 Lapeer Ave., Port 
Huron, Mich. 


Revere Copper & Rota Inc., 230 Park Ave., 
New York 17, 


Giddings & Lewis Ma- 


questions you 
should ask 
before you 
buy a 


SURFAC 


For more information fill in page number on Inquiry Card, on page 233 


E GRINDER 


e@ Are column and base one piece for permanent vibrationless rigidity? 
e@ Are both longitudinal table travel and cross feed hydraulically ac- 
tuated? @ Is wheel head powered for rapid vertical travel? @ Is longitudinal 
table capable of speeds to 125 fpm? @ Does wheel head have 18 inch 
vertical movement? @ Is the spindle capable of speeds of 1925 and 2500 
rpm? @ Does it have 12” x 36” table working surface? @ Is it equipped 
with Bijur one-shot lubricating system? 


You’ll Choose Grand Rapids Grinder, No. 
55 because it’s the only grinder of its type 
that answers an emphatic “yes” to every 
one of these important questions. 


Write for 24 page book that tells all about it. 
GALLMEYER & LIVINGSTON CO. 
305 Straight Ave., $.W., Grand Rapids, Michigan 
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National Automatic Tool Co., S. 7th N. Sts. 
DoAll Co., Des Plaines, Ill. 
Scherr, George, Co., Inc., 200 Lafayette St., Fon 3 
: 
es 
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PIPE THREADING AND CUTTING 


MACHINES 
Davis & Thom Co., 4460 N. 124th St., 
Milwoukee 10, Wis 
Landis Machine Co. Pa. 
Sheffield Machine to., aynesboro, Pa. 


PLANER JACKS—See Set-up Equipment 


PLANERS, Double Housing and 
Openside 

Baldwin-Limo-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Consolidated Mch. Tool Div. 


Rochester, N. Y. 


& L and ype Div. Div., Gliddings & & Lewis Mo- 
| bo du Loc, Wis. 

Gray, Co., en Woodburn Ave., Cin- 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2 N. J. 


Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Il. 


Seewald inc., 1956 Woodbridge Ave., 
Brunswick, N. J 


New 


PLASTICS AND PLASTIC PRODUCTS 
Dow Chemical Co., Midland, Mich. 

commen Kodak Co., 343 State St.. Rochester 4, 
Mch Co. 


teel Corp., ‘Div, Pittsburgh, 
a. 


PRESS BRAKES—-See Brakes, Presses 
and Bending 


PRESS Automatic 


Bliss Co., Canton, Ohio 
rar 511 Division St., Elkhart, 
nd. 


Nilson, A. H. Machine Co., Bridgeport, Conn. 

Producto Machine a 985 Housatonic Ave., 
Bridgeport 1, Con 

U. S. Tool Co., East Orange, N, J. 


PRESSES, Arbor 

Steel Foundry & Machine Co., Birds- 
ro, 

Elmes Eng. Div., American Steel Foundries, 


1150 Tennessee Ave., Cincinnati 29, Ohio 
Famco Machine Co., Kenosha, Wis. 
Hannifin Co., 509 S. Wolf Rd., Des Plaines, Ill. 
Logansport Machine Co., Inc., Logansport, ‘ind. 
Threadwell Tap & Die Corp., 6 Arch St., 
Greenfield, Mass. 
Watson- Stillman Co., 565 Blossom Rd., Roches- 


ter 10, 
Wilson, K. Arcade, N. Y. 


PRESSES, Assembling 


Alva Allen Industries, Clinton, Mo. 
Bliss, E. W. Co., 1375 Raff Rd. S. W., Canton, 


io 
Colonial Broach & Machine Co., Box 37, De- 


troit 13, Mich. 

Detroit Broach Co., Inc., 950 S. Rochester Rd., 
Rochester, Mich. 

Elmes Eng. Div., American Steel founpstes, 
1150 Tennessee Ave., Cincinnati 29, Ohi 

Press Co., 511 Division St., Elkhart, 
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Write for This New Bulletin! 


complete specifications . . . detailed explanation 
of new variable drive . . . information on many 
new production accessories. 

SHELDON MACHINE CO., INC, 
4246 N. Knox Ave., Chicago 41, Ill. 


Ferracute Machine Co., Bridgeton, N. J. 
Hannifin Co., 509 S. Wolf Rd., Des Plaines, Ill. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Machinery Corp. 470 Woodward 
Ave., Buffalo 17, N. 


PRESSES, Blanking, Stamping 


Alva Allen Industries, Clinton, Mo. 
Alpha Press & Machine, Inc., 9281 


Freeland 
Ave., Detroit 28, Mich. 

Baird Machine Co., 1700 Stratford Ave., Strat- 
tord, Conn. 

Bath, Cyrit Co., 


32324 Solon Rd., Solon, Ohio 
Birdsboro Steel ‘Foundry & Machine Co., Birds- 


Pa 
E. W. Co., 1375 Raff Rd. S. W., Canton, 


hio 
Chambersburg Engineering Co., Chambersburg, 


Clearing Machine Corp., 6499 W. 65th St., Chi- 
cago 38, Ill. 

Commene Crane & Engineering Co., Wickliffe, 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, inc., 2100 S. 
Laramie, Chicago 50, Ill. 

Federal Machine & Welder Co., 1745 Overland 
ve. N. E., Warren, Ohio 

— Press Co., 511 Division St., Elkhart 
nd. 


Ferracute Machine Co., 
Hydraulic Press Co. 
L . J Press Corp., 16 


Bridgeton, N. J. 
Mount Gilead, Ohio 

XY 31 Sterling Ave., Elkhart, 

Erie Com. 470 Woodward 
Ave., Buffaio 

Lodge & Shiple Joss Colerain Ave., Cin- 
cinnati 25, 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 


Ave., Buffaio 11, N. Y. 
Tool Inc., 55 N. 18th St., East 
y 


V & O Press a Hudson, New Yor 

Verson Allsteel Press Co., 9309 5“ Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Briquetting 


Birdsboro Steei Foundry & Machine Co., Birds- 
ro, Pa. 

Ce Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Machinery Corp., 470 Woodward 

Ave., Buffalo 17, N. 
Wilson, K. R., Inc., acl, N. Y. 


PRESSES, Closed-Die Forging 

Ajax eine Co., 1441 Chardon Rd., 
Cleveland 17, 

Birdsboro Steel beastie & Machine Co., Birds- 


boro, Pa 
Bliss, €. W. Co., 1375 Raff Rd. S$. W., Canton, 
io 
Engineering Co., Chambersburg, 


a. 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Elmes Eng. iv., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Hydrawic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, 

Verson’ Alisteel Press Co., 9309 S. Kenwood 

, Chicago 19, Ill. 


wilson K. R., Arcade, N. Y. 


— 1 
peed 
: 
| 
\ 
and sutome and full range ° | 
production 


At Convair’s San Diego Plant II, this 1000 
ton Verson Eccentric Press proves its versa- 
tility daily by blanking and forming a variety 
of sheetmetal parts for Convair’s F-102A and 
F-106A interceptors. 

Blanking operations can utilize the full bed- 
size of 68” x 156” and the press has a drawing 
capacity of 8”. One method in the blanking 
operation employs a “Standard Master Die 
Set,’ wherein inexpensive “‘pancake’”’ type dies 
are drilled in a master drill jig to provide the 
attach holes for the master die set. Another 
method uses large blanking dies, designed and 


built with self contained guide pins and bush- 
ings. 

After nearly three years use, detailed rec- 
ords show only a bare minimum of mainte- 
nance. Service such as this has gained for 
Verson, a reputation throughout industry as 
a builder of fine presses, outstanding in their 
versatility. 

You can achieve greater efficiency and lower 
costs by taking advantage of Verson’s unex- 
celled know-how. Let us make specific recom- 
mendations from an outline of your require- 
ments. Write or phone, today. 


A Verson Press for 60 tons up. 


V erson-- 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


ALLSTEEL PRESS CO. 


9309 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 


For more information fill in page number on Inquiry Card, on page 233 
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PRESSES, Coining, Embossing 

Birdsboro Steel Foundry & Machine Co., Birds- 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 

Chambersburg Enginering Co., Chambersburg, 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, til. 


Cleveland Punch & Shear Wes. o- 3917 St. 
Clair Ave., Cleveland 14, 


Danly Machine ialties, Inc., "S100 S. Laro- 
mie, Chicago 50, Ili. 
Eng. Div., ‘American Steel Foundries, 


1150 Tennessee Ave., Cincinnati 29, Ohio 
Federal Machine & Weider Co., 1745 Overland 
Ave., N. E.. Warren, Ohio 
Ferracute Machine Co., Bri eton, N. J. 
Hydraulic Press Mfg. Mount Gilead, Ohio 
Lake Erie SF Corp., 470 Woodward 
Ave., Buffalo | 
Minster Machine Co. Minster, Ohio 
Niagara Machine & Tool W , 637 Northland 
Ave., Buffalo 11, 


PRESSES, Die Sinking (Hobbing) 

Birdsboro Steel Foundry & Machine Co., Birds- 
, 1375 Raff Rd., S. W., Canton, 
Chambersburg Engineering Co., Chambersburg, 


Clearing Mechine Corp., 6499 W. 65th St. 


1150 Tennessee Ave. 29, Onis. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Machinery Corp, Ww 
Allsteel Press 9309 S. Kenwood 


ine. ‘Arcade, N. Y. 


A FULL WILSON LINE 
TO MEET EVERY When it's 


WaRONESS TESTING WHLSONROCKWELL”-TESTED 
ru.ty you KNOW it’s RIGHT! 


AUTOMATIC 
SEMI-AUTOMATIC 
operation. 
REGULAR 
SPECIAL ness testing experts is available to provide quick 
. emergency service if it is ever needed. 
SUPERFICIAL 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 
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Easy to operate —all controls at hand. Takes 
rough service—maintains accuracy after years of 


Expert Wilson Service —helps you choose proper 
- model...keeps it at work. A staff of wILson hard- 


The booklets listed below give complete and helpful 
data on the indicated WILSON equipment... 

MICRO & MACRO DH-325 for “Rockwell” Regular 
HARDNESS TESTERS DH-326 for ‘“‘Rockwell’’ Superficial 


DH-327 for Accessories & Specials 


PRESSES, Die Tryout 
Olige, 5. W. Co., 1375 Raff Rd., S. W., Canton, 


Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Iil. 

Clevelor). Punch & Shear Wks. Co., 3917 St. 
Claw Ave., Cleveland 14, Qhio 

Elmes Eng. *Div., American Steel 
1150 Tennessee Ave., Cincinnati 29 

Federal Machine & Welder Co., 1745 Over- 
land Ave., N. E., Warren, Ohio 

Voges Press Co., 511 Division St., Elkhart, 


Ferracute Machine Co., Bridgeton, Pe 
Hannifin Co., 509 S$. Wolf Rd., Des Ploines 
Hydraulic Press Mfg. Co., Mount Gilead 
L & 3 Press Corp., 1631 Sterling Ave., Elkhart, 


"Erie Corp, 470 Woodward 
Ave., Buffalo 17, N. 

Minster Machine Co. ‘Ainster, Ohi 

Niagara Machine & Toot’ Wks., 637 Northland 
Ave., Buffalo 11, N. 

Producto Machine Co., 38s Housatonic Ave., 
Bridgeport 1, Con 

Verson Allsteef Co., 9309 S. Kenwood 

Wilson, K. R., Inc., ‘Arcade, N. Y. 


PRESSES, Drawing 


Alva Allen Clinton, 

Baird Machine Co., 1700 Stattord “Ave., Strat- 
ford, Conn. 

Birdsboro aaeat Foundry & Machine Co., Birds- 


boro. 
Bliss, €. Ww. Co., 1375 Raff Rd., S. W., Canton, 


Cincinnati Milling & Grinding Machines, 
4710 Marburg Ave., Cincinnati 9, Ohio 
Clearing Machine Corp., 6399 W. 65th St., 

Chicago 38, Ill. 
Cleveland Crane & Engineering Co., Wickliffe, 
hio 


Cleveland Punch & Shear Wks. oe 3917 St. 
Clair Ave., Cleveland 14, Ohi 

Danly Machine Specialties, ‘inc., 2100 S. Lara- 
mie, Chicago 50, III. 

Eines Eng. iv., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Federal Machine & Welder Co., 1745 ‘Overland 

ve., N. E., Warren, Ohio 

Ferracute Machine Co., Bridgeton, N. J. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

L a) Press Corp., 1631 Sterling Ave., Elkhart, 
n 

Lake Erie Mochinery, SF Corp., 470 Woodward 
Ave., Buffalo | 

Minster Machine Co., Ohio 

Niagara Machine & Tool | Wks., 637 Northland 
Ave., Buffalo 11, N. Y 

Nilson, A. H. Machine Co., Bridgeport, Conn. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., 19, 4 

Wilson, K. inc., Arcade, N. Y. 


Inc., 


PRESSES, Extrusion 
Birdsboro Stee! Foundry & Machine Co., Birds- 


oro a. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


hio 
Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 
Danly Machine Specialties, Inc., 2100 S. Lara- 
mie, Chicago 50, Ill. 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Federal Machine & Welder Co., 1745 Overland 
Ave., N. E., Warren, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, 

Allsteel Press Co. 9309 S. Kenwood 

Ave., Chicago 19, 

Stillman 365 Blossom Rd., Roches- 
ter 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Foot 


Famco Machine Co. 

Ferracute Machine Co. Mount 

Hydraulic Press Mfg. €o. ay Cliend, Ohio 

Niagara Machine & Ry , 637 Northland 
Ave., Buffalo 11, 

Producto Housatonic Ave., 
1, 

Verso’ listeel — Co., 9309 S. Kenwood 
Ave., Chicago 19, 

Wilson, K. R., Arcade, N. Y. 


PRESSES, Horning 
Ones. Ly W. Co., 1375 Raff Rd., $. W., Canton, 


Clearin Machine Corp., 6499 W. 65th St., 
Chicago 38, Il. 


(Continued on page 340) 


Write for 
eee one or all 
of these 
DH-326 
= 4 230-D Park Avenue, New York 17, N.Y. DH-327 


@ oF THESE ECONOMICAL 


CLEVELAND PRESSES 


newly installed— 
now on FULL TIME 
production of 1958 
automobile parts! 


One of the leading 
automobile manufacturers 
recently added four of these 
Cleveland Single Crank 
Presses to boost production 
of parts for their 1958 

line of cars. 


Designed for uninterrupted 
production with every 
important cost-reducing 
and safety feature, these 
new 350-ton-capacity 
presses have a stroke of 3”, 
a shut height of 22’’, a bed 
area of 42 x 42’, and 
operate at 60 rpm. 


If production and economy 
are your problem, let us 
send you complete details 
on the improved 
performance of Cleveland 
Presses. You have eleven 
different types of presses 
to choose from, each of 
which can be furnished in a 
wide range of sizes and 
capacities to suit your 
particular requirements. 


CLEVELAND] | 
PUNCH & SHEAR works co. 


Established 1880 


E. 40th and St. Clair Avenue, Cleveland 14, Ohio 
| 


For more information fill in page number on Inquiry Card, on page 233 
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Cleveland Punch & Shear Wks. Co., 3917 St. Eimes Eng. Div., American Steel fomnieien, Vass Allsteel Press Co., 9309 S. Kenwood 
Clair Ave., Cleveland 14, Ohio 1150 Tennessee Ave., Cincinnati 29, Ohi Ave., Chicago 19, Ill. 

on Eng. Div., American Steel Cougtrien, Famco Machine Co., Kenosha, Wis Wilson, K. R., Inc., Arcade, N. Y. 
1150 Tennessee Ave., Cincinnati 29 Federal sage & Welder Co., 1745 Overland 


Federal Machine & Weider Co., 1745 Ke Ave., E., Warren, Ohio 
Ave., N. E., Warren, Ohio 
Ferracute Machine Co. Bridgeton, N. J. 


Federal ivi Co., 511 Division St., Elkhart, Ind. 


Ferracute Machine Co., Bridgeton, N. J. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio Hannifin Co., 509 S. Wolf Rd., Des Plaines, III. i Z 
Hoe Corp., 470 Woodward L & J Press Corp., 1631 Sterling Ave., Elkhart, PRESSES, Trimming 
Ind. Alva Allen Industries, Clinton, Mo. 
Minster Machine Co. Ohi Lake E Machine Corp., 470 Woodward 
ool Wks., 637 Northiand "Suttaio 7, N.Y Steel Foundry & Machine Co., Biras- 
ve uffalo | N. Y. Minster Machine Co. saver, Ohio 
&O Press New. Yor 4 Niagara Machi ine & te ool Wks. 637 Northiond Bliss, "Co., 1375 Raff Rd., S. W., Canton, 
erson stee ress Co enwoo: Ave., Buftalo i i 
Ave., Chicago 19, Ill Nilson,” AH Bridgeport. Conn. Chambersburg Engineering Co., Chambersburg, 
Co., 9309 S$. Kenwood, Clegring Machine Corp., 6499 W. 65th St., 
Wales-Strippit Co., Akron, N. Clevelond itch & Shear Wks. Co., 3917 St. 
PRESSES, Notching 32° bo 4272 Wissahicken Cleveland Burch 
Alvoe Allen industries, Clinton Wilson, K. R., Inc., N. Y. Machine Inc., 2100 S. Lara- 
Corp., W. 65th St., Eimes iv., jAmericon Steel Foundries, 
ennessee Ave., Cincinnati 29, Ohio 
1745 Overland Federal Machine & Welder Co., 1745 Overiand 
Ferracute Machine Co., Bridgeton, N. J. Press’ Con sion St., Elkhart 
Lake | trie Ce Corp., 470 Woodward PRESSES, Quenching ind 
ve uffalo 
; : Gleason Wks., 1000 University Ave., Rochester Ferracute Machine Co., Bridgeton, N. J. 
Machine Co. ons, 3. nN. Y. Hannifin Co., 509 S. Wolf Rd., Des Plaines, lil. 
Ave., Buffalo 11, Y. Hydraulic Press Mfg. Co., Mount Gilead, Ohio Hydraulic Press “a, Mount G.lead, Ohio 
V & O Press Co., New York Loke Erie Corp., 470 Woodward L Press Corp., 1631 Srerling Ave., Elkhart, 
Ave., Buffalo 
ve uffalo N. 
Wolee-Striegit Con Minster Machine Co. Ohio 
re Niagara Machine & tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 
PRESSES, Rubber-Forming Press Co., 9309 S. Kenwood 
ve., i 
PRESSES, Punching, Piercing on ee Foundry & Machine Co., Birds- Wilson, K. R., Inc., Arcade, N. Y. 
Alva Allen Industries, Clinton, Mo Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
Bath Cyril Co., 32324 Aurora Rd., Solon, Ohio Ohio 
we, 3 Steel Foundry & Machine Co., Birds- Chambersburg Engineering Co., Chambersburg, 
ro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- Cincinnati Milling & Grinding Machines, Inc., S ATA 
ton, Ohio 4701 Marburg Ave.. Cincianati 9, Ohio PROFILING MACHINE See Milling 
Clearing Machine Corp., 6499 W. 65th St. Clearing Machine Corp., 6499 W. 65th St., Machine, Die Sinking, etc. 
Chicago 38, Ill. Chicago 38, Hl. 
Cheaters Crane & Engineering Co., Wickliffe, Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Cleveland Punch & Shear Wks. Co., 3917 St. Hannifin Co., 509 S Wolf Rd., Des Plaines, Ill. 
Clair Ave., Cleveland 14, Ohio Hydraulic Press Mfg. Co., Mount Gilead, io PULLEYS 
Danly Machine Specialties, Inc., 2100 S. Lara- Lake Erie Machinery, Corp., 470 Woodward 
mie, Chicago 50, Ill. Ave., Buffalo 17 if Brown & Sharpe Mfg. Co., Providence, R. 
Dreis & Krump Mfg. Co., 7400 S. Loomis Bivd., Niagara Machine & —s Wks., 637 Northland Delta Power Tool Div., Rockwell Mfg. he. 
Chicago 36, Ave., Buffalo 11, N. Y. 


Pittsburgh, Pa 


Case History 
(No. 1) How a cam was turned 
of a series 
CAM 
ROWBOTTOM 


Unless previously informed, no engineer would detect any resemblance between the two 
cams illustrated at the right. Yet insofar as motion is concerned, they are identical. 
Here’s the story: 


In the original design of the cam labelled “Before”, which is used on a nylon winding 
machine, only one roll ran in the groove. The problem was to provide for finer adjustment 
of the mechanism. This was accomplished by the use of two rolls, each of which rides on 


opposite sides of the track. In other words, the cam was, in effect, literally turned 


“inside out”. Before: “Female” cam employing only one roll. 


Problems in cam production such as this one, are being met every day by Rowbottom, 
and these problems are being solved intelligently and economically from Rowbottom’s 
long, specialized experience. It will pay you, as it has others, to investigate Rowbottom’s 


service which best meets your needs, and ask for assistance. Submit your specifications 
for a prompt estimate. 


4 


Rowbottom service includes furnishing Cam Millers and Cam Grinders or for producing 
the cams you need as your “Cam Production Department.”’ 


The ROWBOTTOM MACHINE CO., 
WATERBURY, CONN. 


After: ‘“‘Male’’ cam developed to employ two 
rolls. Except for finer odjust, the two cams are 


identical fi as tr itted is 
concerned. 
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Another Outstanding Henry and Wright Installation .. . 


IBM these 


Henry & Wright 50-ton Double Crank at Electric Typewriter Division, 
International Business Machines Corporation, Kingston, N. Y. 


steps to assure 


quality stamping methods 


Assure quality and reduce problems inherent in 
separate operations by using progressive dies for 
key components .. . design dies so as to accommo- 
date sub-dies for variations in a part’s configura- 
tion .. . build each die to the highest standards of 
precision ... use presses of exceptional accuracy 
to assure maximum die life. 


Double Crank Henry & Wrights were selected for 
this program. The pay-off: 180,000 type bars 
produced between die grinds as against half that 
number with old dies on conventional press; 8,000 
trip levers per hour on a Henry & Wright against 
5,000 per hour by the previous method. 


Now, more than ever before, there’s an 
H-P-M for your particular job. Write today 
for complete information. Make H-P-M 
your standard for metalworking press 
equipment. 


Operational benefits cited by IBM personnel in- 
cluded: after a year’s use, Henry & Wrights 
retained parallelism-alignment within .0005”; 
front and back accessibility of machines reduces 
die set-up time; misfeeding of stock eliminated; 
feed length variation is negligible, thereby making 
adjustments unnecessary to compensate for 
changes in press speed; punch clamping is easier. 


To be sure of the maximum pay-off for improved 
methods in your plant, investigate Henry & 
Wrights. Catalogs are yours for the asking. 


HEO2 


THE HYDRAULIC PRESS MFG. COMPANY 


A DIVISION OF KOEHRING COMPANY e MOUNT GILEAD, OHIO, U.S.A. 


For more information fill in page number on Inquiry Card, on page 233 
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PUMPS, Coolant and Lubricant 


Barnes, John S., Corp., Rockford, Ill. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Po. 

3705 N. Lincoln Ave., Evans- 


‘on, 
Ingersoll-Rand Co., Phillipsburg, N. J. 
Logansport Machine Co., Inc., 810 Center 
ve., Logansport, Ind. 
Ruthmon Machinery Co., 1809 Reading Rd., 
Cincinnati 12, Ohio 
Viking Pump Co., Cedar Falls, lowa 


PUMPS, Hydraulic 


Barnes, John S., Corp., Rockford, Ill. 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Caween Engrg. Co., 1160 Dublin St., Columbus 
‘ io 
Eimes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Div., Mount Gilead, Ohio 


Oger Co., 1569 W. Pierce St., Milwaukee, 
s. 
Sundstrand Machine Too! Co., 2531 11th St., 


Rockford, Ill. 

Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 

Viking Pump Co., Cedar Falls, lowa 

€o., 565 Blossom Rd., Roches- 
ter 


10, N. Y. 
Wilson, K. R. Arcade, N. Y. 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, 
Taper, Shell, Adjustable, etc. 


Barber-Colman Co., Rock and Montague, Rock- 
ford, Ill 


Chicago-Latrobe, 411 W. Ontario St., Chicago 


Jobbers’ 


Ultrasonics — the science of high fre- 
quency vibrations — is today revolution- 
izing cleaning techniques. Curtiss-Wright 
ultrasonic cleaning and degreasing equip- 
ment has developed to a point where 
it is now practical for all types of pro- 
duction parts. High precision instru- 
ments, hair-thin electronic components 
and mass produced parts are thoroughly 
cleaned in seconds. 

Pictured above is the new Curtiss- 
Wright Degreaser DB4-60 which cleans 
and degreases 95% of the precision 
parts of a Curtiss-Wright Turbo-Com- 
pound aircraft engine prior to assembly. 


INDUSTRIAL AND SCIENTIFIC PRODUCTS DIVISION 


CURTISS-WRIGHT 


Curtiss-Wright 


Ultrasonic 
Degreaser 
DB4-60 
cleans 
hundreds of 
metal parts 
in minutes 


Where formerly this operation took 
hours, these parts are now cleaned in 
minutes — and cleaned more thoroughly. 

The Curtiss-Wright line of standard 
and custom ultrasonic cleaning and de- 
greasing units varies in size from 8” x 
8” x 10” to an ultrasonic area 38” x 
66” x 36”. Automatic conveying equip- 
ment and servo controls are utilized 
where required by production volume. 

Discover how Curtiss-Wright cleaning 
and degreasing equipment can lower 
your costs and speed your operation. 
Our engineers are available to give 
prompt consideration to your problems. 


CORPORATION + PRINCETON, N. J 


CANADIAN REPRESENTATIVE: CURTISS-WRIGHT OF CANADA, LIMITED, MONTREAL 
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Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 


DoAll Co., 254 N. Laurel Ave., Des Plaines, 


Greenfield T & Die Corp., Greenfield, Mass. 
Heller Tool Co., Heller Dr., Newcomerstown, 


Ohio 

National Twist Drill & Tool Co., & Winter 
Bros. Co., Rochester, Mich. 

Tomkins-Johnson Co., 617 N. Mechanic St., 
Jackson, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


REELS, Stock 
National Acme Co., 170 E. 131st St., Cleveland 


10 

Nilson, A. H. Machine Co., Bridgeport, Conn. 

U. S.' Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


REFRACTORS, Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


RETAINING RINGS FOR BEARINGS, etc. 
Bogen. Inc., 3634 Euclid Ave., Cleveland, 
io 


Waldes Kohinoor, Inc., 47-16 Austel Place, 
Long Island City 1, N. Y. 


RIVETERS, Portable 

Chicago Pneumatic Too! Co., 6 E. 44th St., 
New York, N. Y 

Hannifin Co., 509 S. Wolf Rd., Des Plaines, til. 

Co., 11 Broadway, New York 4, 


Thor Power Tool Co., Prudential Plaza, Chi- 
cago Ill. 


RIVETERS, Stationary 
Brown & Sharpe Mfg. Co., 35 Promenade St., 
Providence R. | 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Hannifin Co., 509 S. Wolf Rd., Des Plaines, IIl. 

Russell, Hoibrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 

Tomkins-Johnson Co., 617 N. Mechanic St., 
Jackson, Mich. 


RULES, SCALES AND STRAIGHTEDGES 
—See Machinists’ Small Tools 


RUST INHIBITORS 
Calta Products, Inc., 19 Rector St., New York, 


Scherr, George Co., Inc., 200 Lafayette St., 
York 12, N. Y. 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 
Stuart, D. A. Oil Co. Ltd., 2727 S. Troy St., 


Chicago 23, Ill. 
Sun Oil Co., 1608 Walnut St., Philadelphia 3, 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hack, Band, Circular, 
Friction 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 

Chases Tool Co., Inc., 765 Allens Ave., Provi- 


SAW BLADE SHARPENERS 

DoAll Co., Des Plaines, Ill. 

Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 


Scherr, George Co., Inc., 500 Lafayette St., 
New York 12, N. Y. 


SAWING MACHINES, Abrasive Mao- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 


| 
— 
: 
sc j | 
> 
i DoAll Co., 254 Laurel Ave., Des Plaines, Ili. 
© Espen-Lucas Mach. Works, Philadelphia, Pa. 
Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 
- ‘ Starrett, The L. S. Co., Athol, Mass. 
i wre 


FUNNEL TO SAVINGS IN 
HANDLING AND MOTION 


COMBINED OPERATIONS ON 
V & O EQUIPPED PRESSES 


Stamps out fins in progressive 


Each of the above units (designed 
die, then stacks them onto tubes 


and built by V & O) “funnels” two 
Or more operations into an inte- 
grated system of parts production. 
Eliminated are such intermediate 
tasks as materials-handling between 
machines, hand-placing of partly 
finished pieces in dies, and separate 
inspections of parts in process. 


All three units are based on 
standard types of V & O presses. 
Even the chainmaking press, which 
is on its back to facilitate tool 
operation, follows a precedent well- 
established by V & O. Of equal im- 
portance is the fact that V & O 
presses are especially designed for 
combined operations. Featuring 
long slide precision, they have the 
accuracy, sturdiness and adaptabil- 
ity essential to long die life and 
smoothly functioning feeds and 
attachments. 


Mar ail 


Feeds and cuts muffler tub- 
ing to length automatically 


Remember, too, that we prob- 
ably have more experience in equip- 
ping presses for automatic methods 
than anyone else. We have been 
doing it since 1889. Why not put 
this experience to work now—it 
can mean important cost reductions 
in your production operations. 


Assembles five different parts into 
continuous linked chain, spins rivet THE y & 0 PRESS COMPANY 
Division of Emhart Mfg. Co. 

341 UNION TURNPIKE, HUDSON, NEW YORK 


PRESSES AND METHODS THAT AUTOMATICALLY REDUCE COSTS 


For more information fill in page number on Inquiry Card, on page 233 
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EGYPTIAN DEITIES, 
Fatimas and Harems 


No, these aren't out of Arabian Nights, 
but were contemporaries of Murads, 
Condaxes, Richmond Straight Cuts and 
Sweet Caporals — all popular cigarettes 
of fifty years ago. Their sale was still 
illegal in several states, but where you 
could buy them they cost from 10c to 
15c a package of 20 down south (where 
the popular brands used Virginia to- 
bacco) to 15¢ to 25¢ a box of 10 up 
North (where straight Turkish tobaccos 
and cork tips were favored). They were 
a relatively new “fad” and considered 
by many to be objectionably “sporty”. 


In the ensuing fifty years the popular 
attitude towards cigarettes has changed 
considerably — and so have the ciga- 
rettes. As cigarette manufacturers have 
learned how to improve their product 
over the years, so have we learned a /ot 
more about making better gears than 
anyone knew back in 1907. In fact, 
we've made a lot of progress just in the 
past ten or fifteen years. What about 
your present source of custom gears? A 
re-examination may show that it will 
pay you now more than ever to rely on 
Cincinnati Gear for your custom gear 
requirements. 


THE CINCINNATI GEAR CO. 


CINCINNATI 27, OHIO 
Fifty Years of “Gears— Good Gears Only” 


Product Directory 

SAWING MACHINES, Band 

Aaron Machinery Co., Inc., 45 Crosby St., New 
York 12, N. 

Armstrong- Mfg. Co. 5700 W. Blooming- 
dale Ave., Chicago, 

Delta Power Tool Biv" Rockwell Mfg. Co., 
Pittsburgh, Pa. 

DoAll Co., 254 Laurel Ave., Des Plaines, til. 

Famco Machine Co Kenosha, Wis. 

Tannewitz Works, Grand Rapids, Mich. 


SAWING MACHINES, Circular Blade 


Consolidated Mch. yout Div., Blossom Road, 
Rochester 10, N. 


Delta Power Tool tiv. Rockwell Mfg. ©.. 
614G N. Lexington Ave., Pittsburgh 8, 
DoAll Co., 254 Laurel Ave., Des Plaines, ie 


Espen-Lucas Machine Works 


Front St. and 
Girard Ave., Philadelphia, 


SAWING MACHINES, Power Hack 
Armstrong-Blum Mfg. Co., 5700 W. Blooming- 


dale Ave., Chicago, Ill. 

Chicago Pneumatic Tool Co., New York 17, 
N. 

‘Hydraulics & Machinery Inc., 

Thor Power Tool Co., 
cago I, Ill. 


Racine, 


Prudential Plaza, Chi- 


SAWS, Screw-slotting—See Cutters, 
Milling 


SCALES 


Hydroway Scales, Inc., 31302 Stephenson Hwy., 
Madison Hts., Mich. 


STUD AND NUT 
ETTERS, Power 
ents ay Tool Co., 6 E. 44th St., 


New York 
P. O. Box 2119, Houston, 


Air Tools, 

Consolidated Mch. Tool Div., Blossom Road, 
ster 10 

Crees. Co., 3256 Bellevue, Detroit 7, Mich, 

Errington Mech. Lab, Inc., 24 Norwood Ave., 


ft Broadway, New York 4, 
wh ee & Co., 1906 S. Rockwell St., Chi- 
Ther Pomer Tool Co., Prudential Plaza, Chi- 
willions Co., J. H., 400 Vulcan St., Buffalo 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Single-Spindle 
Automatic 


Aaron Machiney Co., Inc., 45 Crosby St., New 

or 

Brown & Sharpe "Mfg. Co., Providence, R. 

Cleveland Automatic Machine Ca. 4932 seach 
St., Cincinnati 12, Ohio 

Cone Automatic Mch. Co., Inc., Windsor, Vt. 

405 Lexington “Ave., "New York 17, 


ous Grinding fa. Co., 3901 Christopher St., 


Detroit 11, 

Gisholt Mch. Co. 1245 E. Washington Ave., 
Madison 10, 

Gorton, George, Wich. Co., 1110 W. 13th St., 
Racine, Wis. 


National Acme Co., 170 E. 131st St., 
land. Ohio 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. ¥, 


Cleve- 


SCREW MACHINES, Multiple-Spindle 
Automatic 


Cone Automatic Mch. Co., Inc., Windsor 
Cone Corp., 405 Lexington “Ave., “New York 


Greenlee Bros. & Co., 2136 12th St., Rockford, 
170 E. 13Ist St., Cleve- 
land, Ohio 


Now. Britain Mch. Co., New Britain-Gridley 
. Div., New Britain, Conn. 


National Acme Co., 


Scherr, Geo + ee Inc., 200 Lafayette St., 
New York 12, N 


Warner & 6701 Carnegie Ave., Cleve- 
land 3, io 


SCREW PLATES 

Thr Die 


Greenfield, Mass. 
16 Arch St., 


SCREWS, Cap, Set, Self-tapping, etc.— 
See Boits, Nuts and Screws 


SEALS AND RETAINERS, Oil or Grease 
Bearings, Inc., 3634 Euclid Ave., Cleveland, 


1800 Cuyler Ave., Chicago, 
1858 S. Kilbourn Ave., 


Ohio 
ome Packing Co., 


Gits Bros. Mfg. Co., 
Chicago, Illinois 


SEPARATORS, Magnetic 
as wy Drill Co., 814 Chestnut St., 


Sundstrand Mch. Tool Co., 2531 
Rockford, Ill. 


Rockford, 
Tith St., 


SET-UP EQUIPMENT 


owe. Bros. vo Co., 5200 W. Armstrong 
ihcago, 
Challenge Mchry. a Grand Haven, Mich. 
Lufkin Rule inaw Mich 
Starrett, Athol, M 
Williams, wee ren 400 pal ‘St., 


Buffalo 


SHAPERS, Crank and Hydraulic 


Austin Industrial Corp., 76 Mamaroneck Ave., 
hite Plains, 
Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 
Nebel Machine Too! cor. 3401 Central Pkwy., 
Cincinnati 25, 


Orban, Kurt rs Inc., °42 Exchange Place, Jer- 


sey N. J. 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, 

heldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 

South 6 athe Works, Inc., 425 E. Madison 


St., South Bend, 
Western Machine Tool “Works, Holland, Mich. 


SHAPERS, Vertical and Slotters 

Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 
Bridgeport Mches., Inc., 500 Lindley St., 
6, Conn. 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester 10, N. Y. 

Morey, Machinery Co., 383 Lafayette St., 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 


Roektord Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


New 


SHEARS, Alligator 
oo Co., 1201 W. 65th St., Cleveland 2, 
10 


SHEARS, Rotary 


SHEARS, Squaring 


Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa. 

Cincinnati Shaper Co., Elam and Garrard Aves. se 
Cincinnati, Ohio 

Famco Machine Co., Kenosha, Wis. 


Lodge & Shipley Co., The, Cincinnati 25, Ohio 
Too! Works, 683 Northland 
ve. Buffalo, N 


Saw & Steel Co. (Blades), 470 Main 
St., Fitchburg, Mass. 


| 
Ave N. Y. 
Simond Steel Co. (Knives), 470 Main ; 
Mass. 
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ES-CA 


‘SIZE CONTROL 


Production honing with EITHER 
WATER SOLUBLE or KEROSENE 


base coolants with JES-CAL Hones 


Jes-Cal rigid shaft, size control honing tools are the first and only honing tools yet 
developed which have been used in production EITHER with water soluble or kero- 
sene base coolants! In the opinion of production personnel in one of the oldest 
and best known automobile manufacturing plants this fact has been established 
after years of exhaustive and comprehensive research and production development. 


The advantages of water soluble honing coolants? Look at these: 


1—The coolest, stock removing processing ever seen in high production — no 
after-distortions due to heat dissipation — accuracy consistently held within 
0.0003 to 0.0004-inch for roundness and straightness — need for inspection 
practically eliminated. 


2—Bore size held consistently and dependably within 0.0003-inch — only spot 
checking maintained — Jes-Cal taper gauges permit accurate, selective con- 
trol of bore sizing to maintain adjustment with piston production. 


3—The safest, cleanest honing ever accomplished —no fire hazards —no skin 


burning — no smoke shrouds — pleasing rather than unpleasant odors — all 
working conditions substantially improved. 


For further information, write to: 


JES-CAL COMPANY 


31485 GROESBECK HIGHWAY FRASER, MICHIGAN 
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SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 
Shim Co., 


Glenbrook, Conn, 
Saw & Steel Co., 470 Main Fitch- 


SHOP FURNITURE—See Furniture, 
Shop 


SLITTING MACHINES, Rotary 


Bliss Co., E. Gorton, 


Megere Mch 683 Northland 
Ave., Buffalo 1 


1 
Yoder Co., 5504 Walworth Ave., Clevelond 2, 
Ohio 


SLOTTERS—See Shapers, 


Vertical and 
Slotters 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


Send for these Spec Sheets 


THEY SHOULD BE IN YOUR 


JUST OFF THE PRESS 


Catalog P-100—Ferracute Punching Presses 
Standard Throat 
Non-adjustable Bed 
20 to 105-ton Models 


Catalog P-200—Ferracute Punching Presses 
Adjustable Bed 
Standard Throat 
20 to 105-ton Models 


Catalog P-300—Ferracute Punching P 
Deep-Throated 
to 105-ton Models 
12 to 42-inch Throats 
Catalog P- Punchi 
150 anc 200-ton 


Presses 
odels 


FILES 


WATCH FOR YOUR COPIES 


MACHINE CO. 


Manufacturers of Power Presses, Press Brakes and Special! Machinery 
BRIDGETON, NEW JERSEY, U.S.A. 
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SOLENOIDS 
Co., 1331 S. Ist St., Milwaukee 


Bornes, John S. Corp., Rockford, 
National Acme Co., 170 E. 13!st Cleveland 


Ohio 
Vickers, Inc., Detroit 32, Mich. 


SPECIAL MACHINERY AND TOOLS 

Anaieon, ie Co., 6160 S. Boyle Ave., Los 
Angeles £8, Calif. 

Baird Machine i700 Stratford Ave., Strat- 
ford, Conn 


Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Bom. Cyril Co., ‘Aurora & Solon Road, Solon, 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 


Barnes, W. F. & John Co., 201 S. Water St., 
Rockford, Ill. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 


Bethlehem Steel Co., Bethlehem, Pa. 

Bilgram Gear & Mch. Works, 1217-35 Spring 
rden St., Philadelphia, Pa 

Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa. 

Oipachend Mch. Co., 64 State St., Cambridge, 


ass. 

ar W. Co., 1375 Raff Rd., S. W., Canton, 
io 

ove each. Tool Co., 835 Green St., Ann Arbor, 
ich. 


Chambersburg Engrg. Co., Chambersburg, Pa. 
Cincinnati Milling Mch. Co., Oakley, Cincin- 
nati 9, Ohio 
Colonial Broach & Machine ce. P.O. Box 37, 

Harper Sta., Detroit 13, Mich 
Columbus Die-Tool & Mch. Co., 955 Cleveland 


Ave., Columbus, Ohio 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
James, Machine Co., Bridgeport 5, 


Coulter, 
Conn. 

Cross Co., Detroit, Mich. 

Erie Foundry Co., Erie, Pa. 

Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadeiphia, Pa. 

Ex- Com. 1200 Oakman Blvd, Detroit 


32, Mich 

Farrel- Burminghom Co., Inc., 25 Main St., An- 

son 

Federal’ Machine & Welder Co., Overland Ave., 
Warren, Ohio 

Fellows Gear Shaper Co., 78 River St., Spring- 


field, Vt. 
Gisholt’ Machine Co., 1245 E. Washington Ave., 


Madison 10, Wis. 


Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. : 

Greenlee’ Bros. & Co., 12th and Columbia 
Aves., Rockford, Iil. 


Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 


Hortford Special Mchry. Co., 287 Homestead 
Ave., Hartford, Conn. 
Hill Acme Co., 1201 W. 65th St., Ceveland 2, 


Hydraulic Press Mfg. Co., Mount Gilead, 7 

Ingersoll Milling Meh. Co., 2442 ve ® 
ockford, Ill. 

Kingsbury Mch. Tool Corp., 

Erie Enorg. Corp., Buf 


io, N. 
Le Maire Tool & Mfg. Co., Dearborn, 


Michigan 7177 E. Ra., 
Detroit 12, 

Modern indestriol Engrg. Co., 14230 Birwood, 
Detroit 4, Mich. 

Moline Tool’ Co., 102 20th St., Moline, Il. 

Acme” Co., 170 E."131st St., Cleve- 
ia 

Inc., S. 7th and 


National Papeete Tool Co., 
Sts., Richmond, | 
National Comm, & ‘Mch. Co., 5600 St. Jean 

Detroit 2, Mich. 
Twist Drill & Tool Co., 


Oil geo" Co., W. Pierce “st, 


Robbins, Omer E. 24800 
Detroit 39, Mic! 

Seneca Falls Mch. 4 Seneca Fai 

$n der Tool Enorg. Co., $400 

roi i 

Standard Hectneal Too! Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Sundstrand Mech. & Tool Co., 2531 lth St., 


Rockford 
Universal Engrg. Co., Frankenmuth 2 
Verson Alisteel "Co., 93rd St., & §. = 
wood Ave., C ih. 


(Continued on page 348) 
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Mch. Div., New Britain, Conn. 
a New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave.. Hillside, N. J. 
i ol 3 Northland 
Milwaukee, 


KA You KNOW where 
the holes will be... with 


UNIVERSAL ADJUSTABLE 


“Shot gun accuracy” is for the birds. With U. S. Heads you pin-point your 
multiple-hole drilling exactly—position the drilling spindles for different 


patterns almost as easily and quickly as you read them from your prints. 
U. S. Drill Heads are fast, sturdy, long-lived and require only minimum 


maintenance—cut down expensive re-operating cost, too! 


Universal Adjustable U. S. Drilling Heads cover a wide 
range—6” to 15” diameter areas, drill sizes up to 1-1/16” 


Totally-sealed, lifetime-lubricated universal joints can 
be interchanged quickly without tools. Stub tooth 
gears are heat treated, shaved for quiet operation 
and long life. All sizes can be furnished with 
adjustable arm spindle assemblies, 


or slip spindle plate. 


Immediate delivery on most sizes. 


Write today for complete 


specification data in 


N oO. A D-57. 


Style U-1L Universal 
Adjustable Head 

provides 9” diameter 
drilling area. 


FOR MEN WHO KNOW DRILL HEADS 
BEST, IT’S ALWAYS U.S. DRILL HEAD...5 to 1. 


We manufacture all types of adjustable, fixed center and individual 
lead screw tapping heads. Ask us to help solve your multiple drilling 
and tapping problems. 


DRILL 


HEAD Wi UNITED STATES DRILL HEAD Co. 
BURNS STREET « CINCINNATI 4, OHIO 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—347 
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ANSWERS YOUR 
QUESTIONS ON 


INDUSTRIAL 
LUBRICATION 
PRACTICE 


This book is a guide to sound lubri- 
cating practice and its application to 
cost-saving machine operation and 
maintenance, and intelligent trouble- 
shooting. It provides valuable in- 
formation for all who are respon- 
sible for the trouble-free, efficient 
operation of machinery, mechanical 
equipment and the prime movers 
which drive it. 


534 Pages 
167 Illustrations 


$8.00 


In Canada or overseas, 


$8.95 


Send for your copy of INDUSTRIAL 
LUBRICATION PRACTICE today. 
In one convenient volume it will give 
you clear-cut, authoritative answers 
to many of your most perplexing 
problems. Order directly from the 
publisher, and the beok will be sent 
immediately. You may return it 
within five days if you do not find it 
completely satisfactory. If you send 
payment in full with your order we 
pay the postage. Same return privi- 
lege applies, of course. 


THE INDUSTRIAL PRESS 
93 Worth Street 
New York 13, N. Y. 
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Waltham Machine Works, Newton St., Wal- 
tham, Mass. E 
Wicaco Machine Corp., Wayne Junction, Phila- 

delphia, Pa. 


SPEED REDUCERS 
Barnes, John S. Corp., Rockford, Ill. 


Boston Gear — 320 Main St., North 
Quincy 71, Mas: 

Brad Foote Gear Works, 1309 So. Cicero Ave., 
Chicago 50, Ill 


Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio 
Cone Drive Gear Div., 7171 E. McNichols Rd., 

Detroit 12, Mich. 
DoAll Co., Des Plaines, Ill. 
Farrel-Bimingham Co., Inc., 25 Main St., An- 
sonia, Conn. 
Horsburgh & Scott Co., 5114 Hamilton, Cleve- 
land, Ohio 
or D. O., Gear Mfg. Co., 
Chicago 7, Il. 
Philodelpnic Gear Works, 
G St., Philadelphia, Pa 
Reliance Elec. & norg. Co., 
Cleveland 10, Ohio 


1140 W. Monroe 
Erie Ave. and 
1200 Ivanhoe Rd, 


Inc., 


SPINDLES, Machine 


Corp., 1200 Oakman Bivd., Detroit 
National Tool Co., 
St., Richmond, c 

°., 


Standard Electrical 
Wadell Equip. Co., Clark. N. J. 


S. 7th and N 


Toot 2488-90 River 


Road, Cincinnati, 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 


Dayton Rogers Mfg. Co., Minneapolis 

Laminated Shim Co., Inc., Glenbrook, 

Revere Copper & Brass inc., 
New York, 


Minn. 
onn. 
230 Park Ave., 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, High- 
speed, Tool, etc. 


Ludium Steel Corp., Pa. 
hiehem Steel Co., Bethlehem, a. 
Steel Co.,'105 W. Bern St., 


Crucible Steel of America, Oliver Blidg., 
Pittsburgh 


Reading, 


yerson, Jos. xy Son. Inc., 16th & Rockwell 
_ Sts., Chi cone” 
Simonds Saw & Sient Co., 470 Main St., Fitch- 
burg, ass. 


Timken Roller Bearing Co., Canton, Ohio 
U. S. Steel Corp. {American Steel & Wire Co.), 
436 7th Ave., Pittsburgh, Pa. 
Vanadium-Alloys Steel Co., Latrobe, Pa. 
— Lovejoy & Co., Inc., ‘Cambridge, 
ass. 


STEEL DISTRIBUTORS 


Ryerson, ~~ T., & Son, 16th & Rockwell St., 
Chicago 8 3 tif, 


STOCKS AND DIES 

Cyril Bath Co., Solon, Ohio 

DoAll Co., Des ‘Plaines, Hil. 

Greenfield Tap & Die Corp., Greenfield, Mass. 
Hill Ac Acme Co., 1201 W. 65th St., Cleveland 2, 
Mch. Co., Waynesbo 

Threadwell Tap & Die Co., Creentield, Mass. 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Flat a and Wire 


Bliss Co., E. W., Canton, Ohi 
Niagara Mch. & Tool oe 637- 697 Northland 
Ave., Buffalo 11, 

A. H. Machine Bridgeport, Conn. 

. Tool Co., Inc., 255 North f8th St., Am- 
Verson. Niisteet Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


STRIP AND SHEET, Ferrous 
Attaqhery Ludium Steel Pa 
Bethlehem Stee! Co., Bethie' Pa. 

Carpenter Steel Co., ‘105 W. Bern St., 


Pa. 
Crucible Steel ~. at America, Oliver Bidg., 
Pittsburgh 
Ryerson, Jos. a Son, , 16th & Rockwell 
8, 
Steel & Wire Co. 
Carnegie-lilinois Steel Corp., Div., Co- 


. S. Steel Corp., 

lumbig Steel Co., Div., Tennessee Coal, tron 
& R. R. Co., Div.), 436 7th Ave., Pittsburgh, 
Pa. 


Reading, 


STRIP AND SHEET, Non-ferrous 

American Brass Co., 25 Broadway, New York, 
N. Y 

Bethlehem, Pa 


Bridgeport Conn 
160 Front St., Sow York 


Ryerson, Jos. T., & Son, 
Sts., Chicago 8, Ill 


Bethlehem Steel Co., 
Bridgeport Brass Co., 
Zinc Co., 


Inc., 16th & Rockwel: 


STRUCTURAL SHAPES 


Bethlehem Stee! Co., Bethlehem, Pa. 


Revere Comper. .! Brass, Inc., 230 Park Ave., 
New York 17 

Ryerson, pA 1 & Son, Inc., 16th & 
R ckwell Sts., Chicago 8, Ill. 

U. S. Steel Corp. 525 Wm. Penn Pl., Pitts- 


burgh 30, 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gisholt Machine wee 1245 E. Washington Ave., 
Madison 10, 


SURFACE PLATES 
Brown & Co., 235 Promenade St., 


Bryant Cracking Grinder Co., Springfield, Vt. 
ryant ucking Grinder Co., ringfie 
Challenge Mchy. Co., Grand Fiaven Mich. 
Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa 
1 Co., Des Plaines, tll 

South Bend Lathe Wks., South Bend 22, Ind. 
SWITCHES, Lim't 

1331 So. Ist St., Milwaukee, 


Allen-Bradley Co., 
Wis. 


SWITCHES, Rotary 
Daven Co., The, Livingston, N. J. 


TACHOMETERS—See Indicators, Speed 


TAP HOLDERS 
Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, A 
Automatic Co., 4932 Beech 
Cincinnati 12, Ohi 
Ettes’ Tool Co., 


594. Ave., Brook- 
yn 

Corp., 1200 Oakman Bivd., Detroit 
National Automatic Tool Co., S. 7th and N 


s., Richmond, 
— & Co., 1906 Rockwell St., Chicago 


Inc., 


$-1 

| 
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TAPPING HEADS 


Boice-Crane Co., Toledo, Ohio 
Davis Boring Tool Div., Gidaings & Lewis Mch. 
Tool Co., Fond du Lac 


Ave., Sta Staten Island, N. 
oe Tool , Inc., 592 Johnson Ave., Brook- 


N.Y. 
Lovatle Tool, Inc., 3480 E. Outer Drive, Detroit 


Leland- Gifford Co., 1425 Southbridge St., 
Worcester, Mass. 

National Automatic Tool Co., S. 7th and N 
Sts., Richmond, Ind. 


Thriftmaster Products Corp., 1076 N. Plum 
St., Lancaster, Pa 
Zagar, Inc., 24000 Lakeland Bivd., Cleveland 
3, Ohio 


TAPPING MACHINES 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield 7, Mass. 

Cincinnati Bickford Div. of Giddings & Lewis 
Mch. Tool Co., ovey Cincinnati 9, Ohio 

Chicago Pneumatic Tool Co., New York 17, 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Elox Corp. of Mich., Bi Stephenson’ High- 
way, yal Oak 3; 

Ettco, toot Co., Inc., Ave., Brook- 
yn 

Hamilton Tool Co., 834 S. 9th St., Hamilton, 


ser | Acme Co., 1201 W. 65th St., Cleveland 2, 
10 
Co., 11 Broadway, New York 


Kaufman Manufacturing Co., Manitowac, Wis. 

Kingsbury Mch. Tool Corp., Keene, 

Landis Mch. Co., Waynesboro, Pa 

LaSalle Tool Inc., 3840 E. Outer Drive, Detroit 
34, Mich. 

Le Maire Tool & Co., Dearborn, Mich. 

Moline Tool Co., 103 ‘St., Moline, Ill. 

National Automatic Tool Co., inc., S. 7th and 
N Sts., Richmond, Ind. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 

Western Machine Tool Works, Holland, Mich. 

on 24000 Lakeland Blivd., Cleveland 


TAPS, Hand, Machine Screw, Pipe, etc 
oo Co., 254 N. Laurel Ave., Des Plaines, 


Greantiotd Tap & Die Corp., Greenfield, Mass. 

Hanson-Whitney Co., 169 Bartholomew Ave., 
Hartford 3, Conn. 

Hy-Pro Tool Co., New Bedford, Mass. 

Sheffield Corp., 721 Springfield St., Dayton 1, 


Ohio 
Trreanwett Tap & Die Co., Greenfield, Mass. 
Winter Bros. Co., Rochester, Mich. 


TAPS, Collapsing 

Geometric Tool Co. Div. Greonttene Tap & Die 
Corp., New Haven 15, 

Greenfield Tap & Die Corp., Erentield, Mass. 

Landis Mch. Waynesboro, Pa. 

National Acme Co., 170 E. {31st St., Cleve- 


land, Ohio 
— Corp., 721 Springfield St., Dayton 1, 
io 


THREAD CUTTING MACHINES 


Coulter, James, Machine Co., 629 Railroad 
Ave., Bridgeport 5, Conn. 

Davis & Thompson Co., 4460 W. 124th St., 
Milwaukee 10, Wis. 

Errington Mach. Lab. Inc., 24 Norwood Ave., 
Staten Island 4, N. Y. 

Hill Acme Co., 1261 W. 65th St., Cleveland 2, 


io 
Landis Mch. Co., Waynesboro, Pa. 
Sheffield Corp., Dayton 1, Ohio 


THREAD CUTTING TOOLS 

a Bros. Tool Co., 5200 Armstrong 
Ave hicago, Ill. 

Coulter, James, 629 Railroad 
Ave., Bridgeport 5, C 

Geometric Tool Co. Div., "Greenfield Tap & Die 
Corp., New Haven 15, 

Hanson- ‘Whitney Co., 165. Ave., 


Hartford 3, Conn. 
Hill — Co., 1201 W. 65th St., Cleveland 


Landis Mch. Waynesboro, Pa. 
mrt pringfield St., Dayton 1, 
io 


Errington Mechanical 24 


Cross Co., 


THREAD ROLLING DIES—See Dies, 


Thread Rolling 


THREAD ROLLING EQUIPMENT 


Hartford Special Machinery Co., 287 Home- 
Hartford, 
Landis Machine Co., Waynesbo 
National Acme Co., 


stead Ave., 


land 3, Ohio 


& O Press Co., 


TOOL CONTROL BOARDS 


3250 hore. 7, Mich 
4133 E. 10 Mile 


170 E. 


National Machinery Co., Tiffi 
Reed Rolled Thread Die Co., 
Worcester 1, Mass. 
Sheffield Corp., Dayton 1, 
v udson, New York 


Design & Mfg. 


Centerline, Mich 


Scully- Jones Co., 
cago 8, Ill 


TOOL HOLDERS 
Apex Tool & Cutter Co., 


Shelton, Conn. 


Bridgeport 6, 


13 tet Cleve- 


n, Ohio 
0. Box 350, 


Metal Carbides Corp., 6001 Southern Bivd., 
Youngtsown 12, Ohio ‘ 
Tools, 1825 Bristol St., Philadelphia 

Scully- Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 


Vascoloy- Ramet Corp., il. 

Walton Co., Hartford 10, Con 

Wesson Co., 1220 Gicstaard ‘Heights Bivd., 
Ferndale, 

ware ee . & Co., 400 Vulcan St., Buffalo 


TOOL MATERIAL, Cast Non-Ferrous 
Alloy 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 


icago, 
725 So. Lindsay St., 


Haynes Stellite 
Kokomo, Ind. 

Lovejoy Tool Co., Inc., Springfield, Vt. 

Vascoloy-Ramet Corp., Waukegan, | 


906 S. Rockwell St., Chi- 


Cincinnati 12, 


Ohi 
Twist Drill Co, 


Cleveland 14, Ohio 


Davis Boring Tool 


Div., 


nc., 235 Canal St., 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
Bridgeport Mches., 


Inc., 
Conn. 


500 Lindley St., 


1242 E. 49th St., 


TOOL MATERIAL, Cemented Carbide 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Apex Tool Cutter Co., Inc., 235 Canal St., 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 


Ave., Chicago 30 
1242 E. 49th St., 


Cleveland Twist Drill Co., 
Cleveland, Ohio 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III 

Kennametal, inc., Latrobe, Pa. 

Lovejoy Tool Co., Inc., Springfield, Vt. 

Metal Carbides Corp., ‘Youngstown “a Ohio 

Vascoloy-Ramet Corp., Waukegan, Ill 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, ‘Mich. 


4932 Beech 


Giddings & Lewis 


Machine Tool Co., Fond du Lac, Wis. 
Delta Power 


Pittsburgh 8, 


Eclipse Co., 


Ferndale, Mich. 


Lovejoy Tool Co., 


Inc., 


400 N. Lexington Ave., 
1600 Bonner Ave., 


Kennemetal Inc. Latrobe, Penna 
Springfield, Vt. 


TOOL MATERIAL, Ceramic 


Metal Carbides Corp., Youngstown 12, Ohio 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Vascoloy-Ramet Corp., Waukegan, III. 


Write for Complete Information 


COMPLETE LINE... 


For blind holes, tapping in 
steel, copper, etc. wherever 
there is danger of breaking 


the LEADING LINE SINCE 1891 — 


Errington specializes in the manufacture of 
high speed multiple drilling and tapping 
attachments. The name Errington is your assur- 
ance of top-quality products . . . your assur- 
ance of the finest and most modern tools to 
produce first-grade workmanship at minimum 
operating costs. 


QUICK-CHANGE POSITIVE 


For through holes 
where work is drilled 
and then re-handled 
and tepped 


Drill, Tap and Set 
Studs, etc., with- 
out moving work, 
or stopping or re- 
versing machine. 
Individual friction i 
i 


j 
Tool-Holders to } 
i 
i 


FRICTION 
BALL BEARING 
CONE-DRIVE 
Designed for Ball 
Bearing High 
Speed Drill Press. 
These Toppers may also be adapted for 

button or acorn die threading 


adjustment in each 
tap-holder, if re- 
quired. 


Office “STATEN ISLAND 4, NEW YORK 


For more information fill in page number on Inquiry Card, on page 233 
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ERRINGTON Mechanical Laborat 
echanical Laboratory, inc. 


T-V 


Product Directory 


TOOL MATERIAL, High-Speed Steel 
Allegheny exe Steel Corp., Pittsburgh, Pa. 


utter Co., , 235 Canal St., 
Armatrong “Tool 5213 W. Armstrong 
Ave hicago 30, 


Carpenter Steel 


Reading, Po 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 


Crucible Steel Co. of America, Oliver Bidg., 


Pittsburgh 30, 
Loveloy Tool Springfield, Vt. 


Co., 
Vanadium Alloys "Steet "Co., Latrobe, Pa. 


TRACING ATTACHMENTS 

American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati 2, Ohio. 

Atlas Press Co., Kalamazoo, Mich. 

G & L and Hy pre Div., Giddings & Lewis Ma- 


chine Tool Fond du Lac, Wis. 
Gisholt Mch, Co. E. Washington Ave., 
Madison 10, 


Gorton Mch. Co., 1321 Racine St., Racine, Wis. 

Jones & Lamson Mch. Co., 512 Clinton R 
Springfield, Vt. 

Sidney Mch. Tool Ce. Ohio 

Wales- — Co., N. Y. 


TRANSFER MACHINES, Automatic— 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 

Allis Chalmers Mfg. Co., Milwaukee, Wis. 

Barnes, John S. corn. Rockford, iil. 

Boston Gear Wks., 

Cleveland Worm & Geer +e 3249 E. 80th St., 
Cleveland 4, Ohi 

Co., 1569 Ww. Pierce St., 


Milwaukee, 
1047 Ivanhoe 


s. 
Reliance Electric & Engr9. Co., 
Rd., Cleveland 
Vickers, Inc., Detroit 32, Mich. 


TRUCKS, Material Handling 
Hamilton Tool Co., 834 So. 9th St., Hamilton, 
Ohio 


TUBE-FLANGING MACHINES 


Grant Mfg. Co., 90 Silliman Ave., 
Bridgeport 

Niggara Mch. Tool 637-697 Northland 
Ave., Buffalo 11, 


TUBE FORMING AND WELDING 
MACHINES 
Yoder | Co., 550 Walworth Ave., Cleveland, 
10 


TUBE MILLS 
be Co., 550 Walworth Ave., Cleveland, 
io 


TUBING, Non-ferrous 
Aaportegn Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 34, Mich. 
Revere Copper & Brass inc., 236 Park Ave., 
York, 

Jos. T., & m Inc., 16th & Rockwell 
Chicago ‘18, 


TUBING, Steel 


Allegheny Ludium Steel Corp., Pere. Pa. 

Babcock & Wilcox Co., Beaver Falls, Pa. 

Carpenter Stee! Co., Reading, Pa. 

Crucible Steel Co. of America, He Ww. 
~~ Bidg., Melon Square, Pittsburg 22, 


Illustrated is a Kearney & 


There’s a Gusher Coolant Pump to fit every require- 
ment. You can choose from immersed, pipe connected, 
flange mounted external or internal discharge type 
Gusher Coolant Pumps in motor capacities from 1/30 
to 7% H.P. Also available are tank units and shaft, 
pulley driven and detachable bracketed standard motor 
driven pump. Whatever the type, Gusher Coolant 


Pumps give you long trouble-free life and exceptional 
performance. 


Write for Catalog today 


Trecker TF Knee Type Mill- 
ing Machine equipped with a 
Gusher Coolant Pump. 


Model 
11020B—short 


MACHINERY CO. 


1807 Reading Rd. 
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¢ COOLANT PUMPS 
* CIRCULATORS AGITATORS 
* MOLTEN METAL PUMPS 


Cincinnati, Ohio 


Neftenal Tube U. Corp., 525 Wm. 

mn Place, sburg) a. 

Revere Copper & Brass, Inc., 230 Park Ave., 


Son, Inc., 16th & Rockwell 
its., cago 
Timken Co., Canton, Ohio 


TUBE & PIPE CUTTING-OFF MACHINES 
Grieder Industries, Inc., Bowling Green, Ohio 


ULTRASONIC MCH, TOOLS 
Sheffield Corp., Dayton 1, Ohio 


CONTROLS 


Barnes, John S., Corp., Rockford, Ill. 

Logansport Mch. Co., Inc., Loganspo 

hia Gear Works (Motorized), thie Ave 
nd St Philadelphia, Pa. 


Vickers. tJ Detroit 32, Mich. 


VALVES, Air 


Hannifin Co., 509 S. Wolf _Rd., Des Plaines, Ill. 
Hunt, C. B., & Son, Inc., 1911 E. Pershing St., 
Salem, Ohio 
Hydraulic Press Mfg. Fas Mt. Gilead, Ohio 
Logonsport Mch. Co., | ney Logansport, ‘ind. 
Mead Specialties Co., 4114 N. Knox Ave., Chi- 


cago 4], Ill. 
Ross ‘Operating Valve Co., 110 E. Golden Gate 
Ave., Detroit 3, Mich. 
470 Vanderbilt Ave., 
Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


Schrader’s Son, 
Brooklyn 38, N. 

Tomkins-Johnson Co., 617 N. Mechanic St., 

Jackson, Mich. 


VALVES, Hydraulic 


Barnes, Jonn S. ar Rockford, Ill. 
Denison Engrg. Co., 1160 Dublin ste 
16, Ohio 
Enoee Eng. Div., American Steel Foundries, 
150 Tennessee Ave., Cincinnati 29, Ohio 
B., & Son, ‘1911 E. Pershing St., 


Hydraulic Press Mfg. Div., Mount Gilead, Ohio 

Lepeenrt Machine, Inc., 810 Center Ave., 
ogansport, Ind. 

Oilgear Co., 156 9 W. Pierce St., Milwaukee, 


is. 

Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 
Watson-Stillman Co., 565 Blossom Rd., Roches- 

ter 


Columbus 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 


VISES, Machine 


Bridgeport Mches., Inc., 500 Lindley St., 
Bridgeport 6, nn 
Brown & Sharpe Coy Providence, |. 
Cincinnati Milling Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Cincinnati Milling Mch: Co., Oakley, Cincinnati 


Delta pemee Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 
810 Center 


Machine Inc., 
2005 Losey Ave., 


Logansport, Ind 
Modern Mch. Tool Co., 
990 Housatonic Ave., 


Jackson, Mich. 
Producto ‘Mch. Co., 


Bridgeport, Conn. 
Engineering Co., Frankenmuth 2, 
Wesson Co., wie” Woodward Hts. Bivd., De- 
troit 20, 


on page 352) 


| 
COOLANT. 
Ruthman 
| 
a 1957 


Advantages 
@ Have unusually large bores compared to outside diameter 


@ Provide utmost in accuracy, rigidity, and load capacity — 
(radial and thrust) 


e@ Are compact, light in weight 


e@ Allow greater freedom in design. In many cases these bear- 
ings provide the only solution where space is at a premium. 


Norma-Hoffmann “XLS” Extra Light Inch Series Ball Bear- 
ings provide engineers and designers the advantage of 
high anti-friction performance plus space saving. They 
are ideal for hollow shafts. 

These bearings are self-contained, non-separable and 
are suitable for combined radial and thrust loads in 
either direction. They are available in sizes from 1%” 
to 222” bore. Our Field Engineers will gladly help you 
with your bearing problems. Write for their assistance 
and catalog. 


NORMA- HOFFMANN 
BEARINGS 


BALL © ROLLER e THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION 
Founded in 1911 STAMFORD, CONNECTICUT 


FIELD OFFICES: Atianta - Chicago - Cincinnati + Cleveland + Dallas + 
Denver - Detroit - Kansas City Los Angeles San Francisco - Seattioc 


For more information fill in page number on Inquiry Card, on page 233 MACHINERY, December, 1957—351 
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Product Directory 


For over 40 years MACHINERY’S HANDBOOK has been the indispensable 
working reference book for designers, engineers, production executives, ma- 
chinists, inspectors, students, apprentices—providing men in every phase of 
metalworking with the kind of information they need daily in their work. 


And this information is constantly kept up to date. For example, in prepar- 
ing the new 15th Edition, 432 pages of the 14th Edition were revised to include 
the latest and most authoritative information. Because MACHINERY’S 
HANDBOOK is the largest selling handbook in the field, editions are more 
frequent. You benefit by receiving the latest information—sooner! 


Furthermore, volume sales help us keep costs down . . . and we pass these 
savings on to you! MACHINERY’S HANDBOOK is $9.00—the biggest $9.00- 
worth in the field—an investment that will repay its cost many times over in 
the wealth of practical, accurate information it puts at your command. Order 
your copy today by mailing the convenient coupon below. 


1911 Pages $9.00 Thumb Indexed 
In Canada or overseas, $10.00 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. 


Please send me a copy of MACHINERY’S HANDBOOK 
CL) t enclose check or money order in full payment. Send book postpaid. 


Bill me. Bill Company. 
($9.00 in U.S. $10.00 in Canada or overseas) 
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Most Complete in the Field 


-------MAIL THIS ORDER FORM TODAY -------: 


WELDING EQUIPMENT, Arc 
Air Loaner Sales Co., 150 E. 42nd St., New 
Yor 


Lincoin Electric Co., 22801 St. Clair Ave., 


inde Co., New York ¥. 


WELDING EQUIPMENT, Gas 


Air Reduction Saino Co., 150 E. 42nd St., 
New York 17 
Linde Co., New ‘York i7, Y. 


WELDING EQUIPMENT, Resistance 


Eisler enor, S Co., Inc., 750 South 13th St., 
Newark, 


Federal Mch. Ps “Welder Co., Warren, Ohio 


WELDING POSITIONERS 
Eisler Engrg. Co., Inc., 750 South 
Ne k, N. J. 


13th St., 


WELDMENTS 


E. Co., Canton, Ohio 
, Co., Detroit oo. Mich. 
Aiistee Press Co., 93rd St. 


& S. Ken- 
wood Ave., Chicago, in? 


WIPERS 


Scott Paper Co., Chester, Pa. 


WIRE 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
(Stainless) 

Bethlehem Steel Co., Bethlehem, 

Caper Steel Co., 105 W. Bern aa Reading, 


—— Steel Co. of America, Henry W. Oliver 

dg., Melion soe Pittsburgh 22, Pa. 
U. Stee! Corp. Steel & Wire Co. 
Di Div. Tennessee 
o. Div.) 436 7th Ave., 
Pittsburgh, 


WIRE FORMING MACHINES 
Baird Machine Co., 1700 Stratford Ave., Strat- 


405 Lexington Ave., New York 

Eisler th Co., Inc., 750 South 13th St., 
Newark 

Nilson, A. H., Machine Co., Bridgeport, Conn. 

U. S. Tool Co., Inc., 255 North [8th St., Am- 
pere, N. J. 


WOODWORKING MACHINES 


Atlas Press Co., Kalamazoo, Mich. 

Delta aon pool Div., Rockwell Mfg. Co., 
Pittsbur: 

Greaves Mch. Pool Div., 2011 Eastern Ave., 
Cincinnati 2. Ohio 

Greenlee Bros. & Co., 2136 - 12th St., 


Rock- 
ford 
Onsrud Machine Works, Inc., Niles, Ill. 
WRENCHES, Allen, End, Socket, 
Adjustable, etc. 
Am 8 Mfg. Co., 133 Sheldon St., Hartford 2, 


Bros. Tost Co., 5213 W. Armstrong 
hicago, 

Chicago "wee Ng “Tool Co., New York 17, 
Standard Steel Co., Jenkintown, 
Williams, J. H , & Co., 400 Vulcan St., Buttalo 


Armstrong 


WRENCHES, Power Chuck 


Cushman vot Co., 806 Windsor St., 


Hart- 
ford 2, Con 


WRENCHES, Torque 
Inc., 3480 E. Outer Drive, Detroit 
ich. 


; 
is 
i 
' 
' 
' 
1 
Home Address ses 


from 1/8’’ to 10 


UNIQUE ADVA 


Portable — no w 
Stands or electronic 


automatic centering 
who operates it. 


side splines, open 
gaged easily. 


Shape. 


holes. 
Will gage work i 
chine. 


© A shop tool for al 
day use. 


VERTICAL 
on Request 


territories still availa 


Indicates actual size, a fixed 
— not passing — reading. 

® Positive 2-point gaging — 

Assured accuracy regardless of 

Shallow holes, deep holes, in- 

Detects ovality, back or front 

taper, bell mouth, barrel 


Reaches to bottom of blind 


tMlustrated Literature 


COMTORPLUG 
expanding internal gage for 
simple or special bores 

diameter 


NTAGES 


ire, hoses, 
gear. 


-end holes 


n the ma- 


i-day every 


widely | 
used on 
all types 
aircraft 


Precision in the palm ef your 
hand ... and accurate regard- 
less of who uses it. Investigate 
the gage used by the thousands 
in jet engine, guided missile, 
farm machinery, automotive 
transmission, houschold appliance 
and other volume-precision plants. 


COMTOR 
COMPANY 
74 Farwell St. 
WALTHAM 54 
MASS. 


HORIZONTAL 


At 


yet 


ble 


last, a top quality industrial sander that 


provides all the most wanted features — 


sells for so little. 


WALLS sates corporation 


A few desirable distributor 333 Nassau Avenue - 


Brooklyn 22, N. Y 


GEARS 


Made to Your 
Specifications 


You and we can form 
a team—you to draw 
up the specifications; 
we to make the gears 
—that will be profit- 
able to both of us. 
Gears of all types, all 
sizes, all materials. De- 
sign-engineering serv- 
ice available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
. CORPORATION 


Syracuse 1, N. Y. 


Efficient M-3 High Speed Steel 
HOLE-PRODUCING TOOLS 


for production jobs on STAINLESS & ALLOY STEELS! 


CLARK HOLE MILL— Makes fixed diameter 
holes fast! One pass in thick stock. Easy 
starts, curved or irregular surfaces. 1” to 
4” sizes; others special. 


CLARK ADJUSTABLE SPOT-FACER AND 
COUNTERBORE — One too! makes many 
diameters. Easily reground and reset. 
Heavy cuts in mills, drills, radials, turrets. 
1” to 4” sizes; others special. 


Clark 
, Mi Write for information on all Clark HOLE- 
PRODUCING TOOLS! 
Clark 
Adjustable | Robert Clark Company 
Spot-Facer & 


Counterbore 9330 Santa Monica Bivd., Beverly Hills, Calif. 


1470 Chestnut 


Ave. 


ALL MAKES... 


i. E A HR % a Special and standard 


PRECISION GEARS UP TO 200 DIAMETRAL PITCH 


All Gears certified for Accuracy 
Quality and Fine Workmanship 


NEW JERSEY GEAR & MFG. CO. 


Hillside, N. J. 


NON -ROTATING SPINDLE 


BLADE TYPE 


MICROMETERS 


Minote micrometer movements withest demege te fragile surfaces 


BLADE THICKNESS 030 GAGING DEPTHS TO '/," 
Se-ndie end Bader are nerdened ond epped te contact 


NON-ROTATING SPINDLE 
BLADE TYPE 
MICROMETER HEAD 


fixteres, tools, 
delicate instrements end cross-slides. 

WRITE FOR MAUSTRATED FOLDER Code-GiPul 
OO MA LAFAYETTE STREET © NEW YORK 12, N.Y. 


For more information fill in page number on Inquiry Card, on page 233 


with the bestest precision 
machine products. 
CAP SCREWS + COUPLING BOLTS 
SCREWS + MILLED STUDS 
+ OUr specialty 


60: vom. sums 
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GET THE FACTS — REQUEST BULLETIN 50 oe 
“USE IT EITHER WAY | 

*WHO’ 
ALWAYS FIRSTEST{/ / 
4 
For Measuring of narrow depth grooves, | 
slots, keyways, splines, square threads, recesses 
and similar sarfaces | 

end ethers 


Classified Section 


CLASSIFIED ADVERTISING RATES: $12 per single column inch 


astern Rebuilt Machine Tools 
THE SIGN OF QUALITY 


THE MARK OF DEPENDABILITY 


immediate sh Our are realistic 
standard— 


TOOL & CUTTER GRINDERS 
No. 1 Heald Tool Sharpener, m.d. 
No. 2A Wm. Sellers Universal Tool Grinder, m.d 
No. 2B Sellers Wet Grinder, m.d. 
No. 4T Sellers Tool, m.d., latest 
No. 5T Sellers, m.d. 
No. 6G Sellers, m.d. 
No. 13 Gleason Cutter Sharpener, m.d., lat 
Ingersoll Face Mill Grinder 
No. 13 Brown & Sharpe Universal Cutter Grinder, m.d. 
12” Gleason Spiral Bevel Gear Cutter Sharpener, m.d. 
No. 4—4 Barber-Colman Hob Sharpener 
Sundstrand Tool Grinder, m.d 
Rotorex Universal Tool & Cutter, m.d., late 


HONE MACHINES 
No. 3 Barnes Single Spindle Horizontal Internal Hone, 
new 


No. 182 Barnesdrill, m.d. 

No. 854 Micromatie Vertical Honing Machine, m.d 
Hil Micromatie Horizontal Hydrohoner, m.d 

H4 Micromatic Horizontal Hydrohoner, m.d 

No. 6 Barnes Twin Spindle 

No. 306H Barnes Single Spindle 

No. 224B Barnes Honing Machine, m.d. 


PUNCHES & SHEARS 
No. 7 Thomas Vertical, latest 
No. 6% Hilles & Jones Punch & Shear, single end, 


type 

Cleveland Type G Vertical Shear, 72” throat, m.d. 

PRESSES 

100 ton Wood Hydraulic Press, 4 col., single action— 
down 

100 ton Chambersburg, Hydraulic 

No. 6 Verdin, appes & Verdin Straight Side 

No. 4 Stevenson 0.B.I. Punch Press, direct geared fiy- 
wheel drive 

Type 8750 Hannifin Hydraulic Straightening 

Model H Cleveland 0.B.1. Punch Press, belt drive 

No. 1 Robinson 0.B.I., belt drive 

No. 68B Niagara Straight Sided Single Geared Double 


Crank 
No. 164%4 Toledo Toggle Drawing & Deep Stamping 
No. H3 Niagara Horn . Single back 4 
20 ton Oilgear Gooseneck Assembly Type Hydraulic 
No. 3 Bliss Single Crank Open Back Inclinable, m.d 
7% ton French Oil Mill Machine Co. Straightening, 
m.d., 1942 
No. 50—5-84 Minster Straight Side Double Crank 
Single Geared Press, belt drive 
SAW 
Campbell Abrasive Cut-off, m.d 
No. 4B Robertson Economy, m.d., new 
No. 4XB Robertson Economy, m.d., new 
6 x 6” Peerless Hack Saw 
No. 32B Cochran Bly Saw, m.d., latest 
ery 401 Cutomatic Abrasive Cut-off, m.d 
13 Peerless Universal Type H.S Metal Saw, m.d. 
Do All Metal Cutting Band Saw, Z-V-60-26. m.d. 
Model 102, Type J.C.A.W. Cineinnati Elec. Tool & Abra- 
sive Cut-off, m.d. 
ENGINE LATHES 
12”x40” centers American, m.d. 
13”x42” centers LeBlond ‘‘Regal’’, m.d 
13”x48” centers Pratt & Whitney, m.d. 


t. prices with today's 
THE LEADER IN THE FIELD OF REBUILT MACHINE Tools” 


of Do of tat wo how sock 


quality of rebuilding is the same 


14”x8’ bed, 6144” centers, American Heavy Duty, m.d. 

14x30” centers Lodge & Shipley, m.d. 

14°x30%%” centers Lodge & Shipley, m.d. 

14°x31 4” centers Lodge & m.d. 

14”x32%” centers m.d., taper 

14"x3: centers Sidney, m.d 

14”°x33%4” centers Lodge & Shipley, m.d. 

14”x34" centers LeBlond, cone 

14”x36” centers LeBlond Geared Head, s.p.d. 

14 ae, centers Monarch, motorized, cone 

14"x centers Pratt & Whitney, cone 

14° centers Reed Prentice Geared Head, d., late 

16”x28%” centers Hendey Yoke Head, m.d., 

16x29 44” centers Lodge & Shipley Selective Head, 

16”x29%4” centers Monarch Geared Head, m.d. 

16"x30”" centers American High Duty, m. 

16”x30” centers Monarch Model CY Toolmakers, m.d., 
Keller Attachment 

16”x30" centers Monarch, m.d., taper 

16”<30” centers Monarch. Model CW, m.d 

16” x30” centers Hendey Geared Head, m.d. 

16”x36” centers Lehmann, m.d. 

16”x102” centers American High Duty, m.d. 

16”x30" centers Reed Prentice, m.d 


16” (actual swing 16%”) x 52” centers Monarch, m.d., 


taper 
16°x54" centers Monarch, m.d., taper 
16°x55%4” centers Monarch, m.d. 
18”x30” centers American, m.d., 
18”x39” centers Greaves-Klusman, m.d. 
18”x48” centers Lodge & Shipley, m.d. 
18”x49” centers Lodge & Shipley, m.d. 
18”x51" centers American Geared Head, m.d 
18”x51” centers Hendey Geared Head, m.d., taper 
centers American, m.d., Timken 
18”x60" centers Cincinnati Tray d. 
18”x72” centers Cincinnati Tray 
18”x106” centers (110” centers tailstock overhang) 
American, m.d 
19”x48” centers LeBlond Geared Head, Timken, m.d. 
19”x68” centers LeBlond Geared Head, m.d. 
20°x46%" centers Lodge & Shipley, m.d. 
20”x48” centers Boye & Emmes, m.d. 
20”°x55”" centers Greaves-Klusman, m.d. 
20”x70” centers American, m.d., taper 
20”x72” centers Boye & Emmes, cone, motorized 
20”x72” centers Boye & Emmes, m.d., 
20”x77”" centers Sidney Geared Head, m.d. 
20”x168” centers Boye & Emmes, m.d. 
21”x42” centers LeBlond, m.d., taper 
24”°x51%%” centers Lodge & Shipley, m.d., taper 
24”x75%” centers Lodge & Shipley, m.d. 
24”x84”" centers Boye & Emmes, cone 
24”x84” centers LeBlond, m.d., taper 


24” (actual swing 2444”) x 94” centers American, m.d. 
24” raised in sand to swing 32”x192” centers New Haven, 


cone, taper 
20”x10" centers Boye & Emmes, 1 year old 
20”x192” centers American Pacemaker, m.d. 
25”x49” centers LeBlond Geared Head, m.d., taper 
x84” centers Reed Loose Change, cone 
centers LeBlond, m.d., taper 
centers Boye & Emmes, 1 year old 


27” 


7x96” centers American H.D., m.d., late 
30”x76” centers Niles-Bement-Pond, m.d., taper 
32”x23’ centers Boye & Emmes, m.d. 
42”x31'-144” centers, American H.D., m.d. 


42”x85%_” centers American, m.d. 


The above is only a partial listing 


1006 Tennessee Avenue, Cincinnati 29, Ohio 


WRITE FOR COMPLETE STOCK LISTING 


THE EASTERN MACHINERY COMPANY 


MElrose 1-124) 


QUALITY USED MACHINE TOOLS 


1%” 5 spindle Warner & Sw: Model M-2500 auto- 
matic 15 HP, MD, new inte 1954" 
xeelle Model 61, 6 spindle vertical cylinder 
1946, hydraulic teed 
6 ton 36” stroke Colonial Model VA2-6-36-D-2-0 dual 
ram, heavy duty, vertical, hydraulic surface broach 
a ton 3a” ae American duplex vertical hydraulic 


ace 
10 ton 66” pl Oilgear type XD-20-66 double slide 
vertical surface hydraslic broach 
Modern Mode! 2A automatic cut-off machine, new 1951 
Cutamatic 6” abrasive cut-off 
Barnes horizontal 
drilling boring machine = 
No. 20 H. 0. Baker nydraulic feed drilling and boring 
presently with 8 spindle multiple drilling 


Davis & fn a Model SLV vertical drill 
with sp! bos 


Model BL 2416 Pro t & witew keller machine with 
3 spindle head, new 1941. 


24” Gleason bevel gear planer, well equipped 
Type A ae Colman standard gear hobbing machine, 


new 
10” x ie Norton c automatic plaii 


14” x 36” Landis type grinder, late 
Ne. Gardner opposed whee! double dise grinder, 


52" he. 124 Gardner vertical spindle horizontal dise, 
8” x 24” Wo. 3 S Abrasive horizontal spindle surface 
(2) 
x 30” centers 6’ bed Reed Prentice Model AA 
ad head engine lathe 


ASK FOR YOUR ILLUSTRATED STOCK LIST NO. 207. 


MILES MACHINERY CO. 


PHONE SAGINAW PL 2-3105 : 
2045 E. GENESEE AVE. SAGINAW, MICH 


Cable Address EMCO 


BUSINESS OPPORTUNITIES 


MACH. SHOP-FABKICATION. S.W. LOUISIANA Price 

$49,500 Incl. inv. eqpmt. fixt. R.E. & 3 bidgs. 

oe compet. nil. Xint loc. estab. accts. Ref. 
9617 


ORNAMENTAL METALS—Cen E Fla Coas. Design- 
fabricate iron, aluminum, bronze. Absentee own. nets 
$24.000. Pot unlim-estab client 100 mi rad. af | 
eqpt-roll stck. Alum-steel concrete bldg. opt. 
beauty for aggress, active exp. man, Ask $8 3000. 
Write B9626. 


Loe. in Indus. & ree region & lands inel. 
in sale. Ask $65, 000. "Net 000. eqpt in 
excell. cond. Write B-62327 


BUSINESS MART OF AMERICA 


5723 Melrose Ave., L. A. 38, Calif. 


Used by U.S. Armed Forces 


MACHINE TOOL RECONDITIONING & 
the Art of Hand Scraping (3rd_ printing) 
—the practical point of view—Write for 
free folder describing illustrated k. 


Machine Tool Publications 
215 Commerce Bidg. South Wabash St. 
St. Paul 1, Minn. 


LARGE LATHES FROM STOCK 


Betts-Bridgeford 26” x 31’ cc Geared Head— 
Hole through spindle 5”—Two-section bed 


Lehmann 30” x 22’ cc ‘“‘Hydrotrol’’ Geared 
Head—Speeds to 410 RPM 


American 36” x 15’ cc Geared Head—Speeds to 
400 RPM—Taper attachment 


Monarch 36” x 132” ce Heavy Duty Geared 
Head—Speeds to 303 RPM—Taper attachment 
—1944 machine 


LeBlond 48” x 108” cc Heavy Duty Geared 
Head—Speeds to 165 RPM—1943 machine 


Swing can be increased and be lengthened as 
desired on any of these lathes. 


BOTWINIK BROTHERS OF MASS., INC. 
14 Sherman St. 
Worcester 1, Mass. 
: Pleasant 6-5175 


MACHINE TOOLS 
No. 56-90 Cincinnati Duplex Hydro Mill, 1942. 
6 Spindle 20” No. 2LMS Leland Gifford Drill 
3 x 11” 3 x 13” Cincinnati Bickford Super 
Service Reto! Drill. 


No. 3 CINCINNATI H.S. D.T. Horiz. Mill, NEW 
1945. Extra table travel, vert. heads. 

MACHINERY CO. 
19 Ward 5-5887—Rochester, N. Y. 


POSITION WANTED 


svung (26), alert industrial tool and machinery 
salesman desires factory representative post. 5 years 
production line with major industrial manufacturer, 
1 year sales with leading industrial distributor. Will 
relocate in Midwest area. Married. If you want an 


ambitious self-starter who understands your cus- 
tomer’s needs and problems write Box 713, Machinery, 
93 Worth St., New York 13, WN. Y. 


MACHINE TOOL SALESMEN 


S & S$ MACHINERY CO. seeks top-drawer machine 
tool salesmen with successful backgrounds in selling 
new equipment. Areas throughout the country open. 
Send full particulars first letter to: NEW EQUIP- 
MENT DIVISION, S & S Machinery Company, 140 
53rd St., Brooklyn 32, NW. Y. 


REPRESENTATIVES WANTED 
Detroit firm seeking sales representatives 
for electrical control panels and hydraulic 
power units, individual or combined elec- 
trical and hydraulic controls for machines 
and automation. Complete engineering 
service and literature available. Address 
inquiries to 

Machine Tool Control Corporation 
30365 W. Ten Mile Road 
Farmington, Michigan 
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ROOFE Heavy Duty 


BULL NOSE 
CENTERS 


Accuracy, dependability, 
and economy are watchwords 
in the manufacture of Roofe 
Live Centers. That's why 
users come back again and 
again. Double rows of ball 
bearings in the large and 
small ends of Bull Nose Cen- 
ters make perfect alignment 
positive on your work. 


Two shank sizes provide 
diameters from 14” to 714" 
for a variety of work with a 
single center. 


Write for our catalog. 


HOUSTON GRINDING & MFG. CO., Inc. 


P..O. BOX 7461 * HOUSTON 8, TEXAS 


PRESSES 


STRAIGHT-SIDE TYPE 


large die area 


capacities up to 400 tons 


Complete recommendations = 
for any job on request. 


DREIS & KRUMP 


MANUFACTURING CoO. 


7412 South Loomis Boulevard, Chicago 36, lilinols 


‘here Dependability 


Are Specified 
HERE’S WHY: 


Daven Rotary Switches 


e Patented knee-action rotor—ensures low, uniform contact 


resistance, trouble-free operation. 


¢ One-piece combination contact and solder lug—solid-silver 
alloy contacts, gold plated to resist corrosion. 


e  Turret-type solder lugs— provide excellent mechanical and 


electrical connections. 


© Roller-type detent—gives positive indexing action. 
¢ Minimum space—as many as eight poles on each deck. 


Write for complete data, catalog. 


“DAVEN= 


LIVINGSTON, NEW JERSEY 


DYKEM 
STEEL BLUE’ 

making Dies and 


Popular ge. 
8-oz. can fitted with 


ckage is 


Bakelite cap holding 


soft-hair brush f 


show up in sharp relief, : 
prevents metal glare. In- 
creases efficiency and 


accuracy. 
Write for sample 
on company letterhead 


THE DYKEM COMPANY 
303R North St. © St. Louis 6, Mo. 


IMPROVE FACING OPERATIONS 
ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


MUMMERT-DIXON CO. Philadelphic st 


DO YOU BEND? CUT? 


“A MANUAL OF PROCESS for THE COLD BENDING OF 
METALS and ABRASIVE CUT-MACHINING OF METALS” 
gives practical advice on all phases of cold bending and 
abrasive cutting. Simply written by shop men for shop men. 


Price $2.50. 
Wallace Supplies Mfg. Co. 
1304-08 Diversey Parkway Chicago 14, Illinois 


SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HL-SPOT BLUE No. 107 is used to locate high spots 


when scraping bearing surfaces. it does not dry, 


™ it remains in condition on work indefinitely, saving 


scraper’s time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 
ous to metal. Uniform. Available in collapsible 
tubes of three sizes. Order from your supplier. 
Write for free sample tube on company letterhead. 


THE DYKEM CO., 23038 NORTH ST., ST. LOUIS 6, MO. 


For more information fill in page number on Inquiry Cerd, on page 233 


Mfrs’ agents wanted 


Dr. Chas. Eisler ME, Founder 


Ches. Eisler, Jr., Pres. 


TH 13TH STREET 
N 


| 
ALL TYPES —~ 
_ 
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Mechanize 
Hand 
Operations 


THE JOB — Drill and ream four holes 
on the face and two ends of auto- 
matic transmission valve body. 

THE SETUP — Three No. 2 self-con- 
tained deep hole units with 2-spindle 
multiple heads and a 5-station hy- 
draulic indexing station. Production: 
up to 120 pieces per hour. 


THE JOB — Drill and ream two .750/.751 dowel holes THE JOB — Drill and ream 9 holes in one face and 2 

in 4 and 6-cylinder engine blocks. deep angular holes in one side and one end of a con- 

THE SETUP — Two No. 3 self-contained units with 2- trol valve housing. ; 

spindle heads mounted on a special base with work THE SETUP — One No. 3 and two No. 2 self-contained 

holding and positioning fixture. units with multiple heads vertically mounted over a 
2-station automatic indexing table. 


Contact the office nearest you for help with your drilling problems. 


CHICAGO 45 NEW YORK OFFICE 
2515 West Peterson Ave. 75 South Orange Ave. 
= DETROIT South Orange, N. J. 
10429 West McNichols Rd. LOS ANGELES OFFICE 
CLEVELAND 22 2620 Leonis Blvd. 
V2 Zn A. 2neS P.O. Box 853 Vernon 58, Cal. 
INDIANAPOLIS 6, P. O. Box 1051 


WORCESTER 1, MASSACHUSETT S, he tae ROCHESTER 12, P. O. Box 24, Charlotte Station 
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LELA 


Allegheny Ludlum Steel 
Corp. 

Allen-Bradley Co. 
Insert bet. 80-81 


Allen Manufacturing Co. ...... 271 
American Brass Co, ............ 277 
American Broach & Mch. 

Insert bet. 80-81 
American Chain & Cable 

Co., Inc., Wilson Me- 

chanical Instrument Div..... 338 
American Schiess Corp. ........ 106 
American Tool Works Co. .... 53 
American Waldrich Mfg. 

COED, 107 
Armstrong-Blum Mfg. Co. .... 20 
Armstrong Bros. Tool Co. .... 52 
Arrow Engineering Co., 

DUC... 273 
Atlas Press Co., Clausing 

. 96 
Austin Industrial Corp. ........ 7 
Automotive Gear Div., 

B 
Baldwin-Lima-Hamilton 
Corp., Hamilton Div. ........ 293 


Barber-Colman Co. 
Insert bet. 80-81 
Barnes Drill Co. 
Insert bet. 80-81 
Bausch & Lomb Optical 


Co. 
Baush Machine Tool Co. 
Bethlehem Steel Co. 
Birdsboro Steel Foundry 


Blanchard Machine Co. ........ 40 
Boston Gear Works ww. 319 
Bridgeport Machines, Inc. .... 116 


Brown & Sharpe Mfg. Co. 
228-229 
Bryant Chucking Grinder Co. 
286-287 
Bryant Machinery & Eng. 


Buffalo Forge Co. ............ 108-109 
Buhr Machine Co, 

Insert bet. 78-79 

Insert 81 
Bunting Brass and Bronze 

302 


Carlton Machine Tool Co. 56- ra 


Carpenter Steel Co. 
Chambersburg Engineering 
270 


Chicago Pneumatic Tool Co. 69 
Cincinnati Bichford Div., 
Giddings & Lewis Mch. 
Co, Pgs. 9, 13 of 
Insert bet. 32-33 


Cincinnati Gear Co. 
Cincinnati Gilbert Machine 

Tool Co, 
Cincinnati Grinders Inc. .... 14-15 
Cincinnati Lathe & Tool Co. 119 
Cincinnati Milling Machine 


6-7 
Cincinnati Milling Products 
Div., Cincinnati Milling 


33 
Cincinnati Shaper Co, .. 
Cities Service Oil Co. ... 
Clark, Robert H., Co. ... 
Clausing Div., Atlas Press 

96 
Cleco Air Tools Div. Reed 


Cleereman Machine Tool 

301 
Cleveland Crane & Engrg. 

Clev eland Punch & Shear 

339 


Cleveland Worm & Gear Co. 
Inside Back Cover 
Columbus Die-Tool & Mch. 303 


Cone Automatic Mch. Co., 

115 
Cone-Drive Gears Div. 

Michigan Tool Co. ........ 329 
Cross Company. 16-17 
Crucible Steel Co. of 

87, 110, 121 
Curtiss-Wright 342 
Cushman Chuck Co. .............. 333 


Davis Boring Tool Div. 
Giddings & Lewis Mch. 
Co. 


Pgs. 5, 15 of Insert bet. 32-33 


Davis & Thompson Co. .......... 300 
Davis Keyseater Co, .............. 303 
Dearborn Gage Co. .........ccc00 314 
Delta Power Tool Div., 

Rockwell Mfg, Co. ............ 315 
Diefendorf Gear Corp. ........ 353 
DoAll Company 285 
Dreis & Krump Mfg. Co. ....... 355 
Dynamatic Div., Eaton Mfg. 

299 


Eastman Kodak Co. ..........0 309 
Eaton Mfg. Co, Automotive 


275 
Eaton Mfg. Co., Dynamatic 


Eisler Engineering Co., 
Errington Mechanical 
oratory, Inc, ... 
Eustacchio, S. 

Ex-Cell-O Corp. 
249, 255, 259, 263 


Inc. 355 
Lab- 


ALPHABETICAL LIST OF ADVERTISERS 


Fafnir Bearing Co. ............0. 237 
Famco Machine Co. .............. 296 
Federal Machine & Welder 

Federal Products Corp. ........ 97 
Fellows Gear Shaper Co. .... 4-5 


Ferracute Machine Co. 
Foote-Burt Company ............. 
Fosdick Machine Tool Co. 
Insert 83-86 
Frauenthal Div., Kaydon 
Engrg. Corp. 246-247 


Gallmeyer & Livingston Co. 335 


Gardner Machine Co. ............ 21 
G & L and Hypro Div., Gid- 
dings & Lewis Mch. Tool 
Co. Pgs. 2-3, 6-7, 10-il 
32-33 
Gisholt Machine Co, 
Insert bet. 40-41 
Gits Bros. Mfg. Co. .... .. 289 
Goss & DeLeeuw Mch., Co. .. 290 
ews, GO, 24-25 


Greenfield Tap & Die Corp. 
Insert 95 
Greenlee Bros. & Co. 
Insert bet. 80-81 


Grieder Industries, Inc. ........ 325 


H 


Hamilton Div., Baldwin- 


Lima-Hamilton Corp, ........ 293 
Hamilton Tool Co. .............. 297 
lil 
Hardinge Brothers, Inc. 

Front Cover, 126 
Haynes Stellite Div., Union 

91 

Heald Machine Co., The 


Inside Front Cover 
Heller Tool Cos 264-265 
Hendey Machine Div., 
Barber-Colman Co, 
Insert bet. 80- 81 
Hill Acme Co. 2 


Horton Chuck Div., Green- 
field Tap & Die Corp. ........ 105 

Houston Grinding & Mfg. 
355 


Hydraulic Press Mfg. Co. 


. 341 


I 
Improved Machinery, Inc. .... 103 
Industrial Filtration Co. .... 282 
Industrial Press 266-267, 312-313 
Ingersoll Milling Machine 
35, 37 


345 
Jones & Lamson Machine 
80 
K 
Kaukauna Machine & Found- 
ry Div., Giddings & Lewis 
Mch. Tool Co. Pgs. 4, 14 
L 
Lamb, F. Joseph Co. 
Insert bet. 68-69 
Laminated Shim Co., Ine. .... 288 
Landis Machine Co. .............. 2-3 
10-11 
Lapointe Machine Tool Co. 54-55 
Leland-Gifford Co. 356 
LeMaire Tool & Mfg. Co. .. 64-65 
Lincoln Electric Co, 104 
Linde Co., Div. Union 
82 
Lodge & Shipley Co., The 
268-269 


Madison-Kipp Corp. 
Marlin-Rockwell Corp. ........ 327 
Marvel Engineering Co. ........ ¢ 
Materials Section ................ 87 
Mattison Machine Works 
Insert bet. 


80-81 


M. B. I. Export & Import, 
68 
Metal Carbides Corp. ............ 280 


Metallurgical Products Dept. 
of General Electric Co. 
Insert 42-45 
Michigan Tool Co. 
Insert bet. 96-97 
Micromatic Hone Corp. .. 322-323 


Monarch Machine Tool 

244 
Moore Special Tool, Ince. ...... 272 
Morris, Robert E. Co. ............ 41 


Morton Mfg. Co. 
Mummert-Dixon Co. 


N 
National Acme Co. ............. 48-49 
National Automatic Tool Co. 
National Broach & Mch. Co. 118 


A 

i 

239 

75, 89 

E 

i... 
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National Machinery Co. 100-101 
National Twist Drill & Tool 
Ca. « 23 
New Britain "Machine 
New Britain-Gridley Ma- 


Inc. 


American Transportation 


76 
Pratt & Whitney Co., 


230-231 


Snow Mfg. Co. ..... 
Snyder Tool & Engrg. Co. 5 
South Bend Lathe Works .... 


ALPHABETICAL LIST OF ADVERTISERS 


Racine Hydraulics & Mchry, 


Rockford Machine Tool Co. 


chine Div. ...... Insert bet. 76-77 Insert bet. 80-81 
New Departure, Div. Rowbottom Machine Co, ...... 340 
General Motors 32 Russell, Burdsall & Ward 
New Jersey Gear & Mfg. Co. 353 SD >| Sea 232 
Niagara Machine & Tool Russell, Holbrook & 
| 38-39 Henderson, Inc. 45 
Norma-Hoffmann _ Bearings Ruthman Machinery Co. ...... 350 
Corp. eecececceccosccccuscosescoosececoses 51 Ryerson, Joseph T. & Son, 
Norton Company .... 46-47, 66-67 128 
Oakite Products, Inc. ............ 93 
Ohio Crankshaft Co, we 279 S 
Oliver Instrument Co. ........ 58-2 59 
Onsrud Machine Wks., Inc. 29 Scherr, George, Co., Inc. ...... 553 
Orban, Kurt Co., Inc. .... 240-241 Schrader'’s, Son, Div. 
Ottemiller, Wm. H., Co. ...... 353 Seovil Mfg. Co., Inc. ........ 283 
Seneca Falls Mch. Co. .......... 331 
Sheldon Machine Co., Inc. .. 336 
Pangborn Corporation ........ 281 
Parker-Kalon Div., General Shenango Furnace Co. .......... 292 


Shore Instrument and Mfg. 


Parker-Majestic, Inc. ............ 251 Sidney Machine Tool Co. 
Philadelphia Gear Works, Insert 78-79 


305 


Stahl Gear & Machine Co. .... 303 
Standard Electrical Tool Co. 318 
Standard Oi] Co. (Indiana) 
18-19 
Standard Pressed Steel Co. 
28, 60, 295 


Starrett, L. 252 
Sundstrand Tool 
Insert bet. 80-81 


Texas Company ............. 
Thompson Grinder Co. 
Thompson Products, Inc. .... 62 
Threadwell Tap & Die Co. .... 307 
Thriftmaster Products Corp. 326 
Timken Roller Bearing Co. 

Back Cover 
Timken Roller Bearing Co. 


Steel & Tube Div. .............. 92 
Tomkins-Johnson Co, ............ 291 
U 
U. S. Tool Company, Inc. .. 12-13 


Union Carbide Corp., 
Haynes Stellite Co. ............ 91 
Union Carbide Corp., Linde 


Air Products Co. Div. ... 82 
United States Drill Head Co. 347 
United States Steel Corp. .... 90 
Universal Engineering Co. .... 102 


Used Machinery .................... 354 


Vanadium-Alloys Steel Co. .... 117 
Van Norman Machine Co. .... 8-9 
Vascoloy-Ramet Corp. .......... 257 
Verson Allsteel Press Co. .... 337 
Vickers, Inc., Div. Sperry 
98 
Virginia Gear & Machine 
76 
W 
Waldes Kohinoor, Inc. .......... 113 
Walker, O. S., Co., Inc, ........ 278 
Wallace Supplies Mfg. Co. .. 355 
Walls Sales Corp. 353 


Warner & Swasey Co. .... 26-2 


Wesson Co. ........ Ins. bet. 120- 121 
Whitman, & Barnes, Inc. ...... 332 
Wicaco Machine Corp. ........ 316 
Wilson Mechanical Instru- 
ment Div., American Chain 
Z 


Whatever Pangborn Blast 
best fills your needs 


Pangborn Rotoblast Cleaning 
action gives you lowest cost 
per ton castings cleaned 


For complete information on blast 
cleaning, write for Bulletin 1210 to 
Pangborn Corporation 

1200 Pangborn Bivd., Hagerstown, Md. 


Manutacturers of Blast Cleaning and 
Dust Control Equipment 


BLAST CLEANS CHEAPER 


BARRELS « CONTINUOUS-FLO® BARRELS « TABLES « TURN-STYLE TABLES * ROOMS « TABLE-ROOMS « CABINETS « SPECIAL MACHINES 
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with L L 70 Car | 
At d for \ding ' 4 minut 
post or ins in mind es a 
3 and without straits this giant position’ 
\ aesigne® and puilt PY pandjitts welament Co. 
Louis, yifts and qurns even the yarges* cat. 
\ Two men 19 minutes perfor™ an operato® overt 
which crew of eight ysed sweat fot pours: A key 
of this great machine ys the Cleveland worm 
gear speed reduce 
wherevet you need space gependable: right 
\ angie you can Use a Cleveland with connidenc® 
There are panareds of ghousands of Cleveland worm je 
geat arives in service oday> many of the™ still rhe job 
after rwenty? dhitty> forty OF more years of continvor® 
operatio™ 
\ cleveland are made rypes and sizes yo meet practically 
quality produc: puilt for 4 of rouble 
free service write pulleti® 145 for complet® gerails- 
The cleveland Worm Geat Company 4276 E. goth St. 
\ Cleveland 4, Ohio: 
Affiliate: The parval Corporatio Centralized systems of 
Lubricatio™ In canada peacock Brother® Limited 


TIMKEN’ bearing equipped .. . 1 lathe replaces 4, 
cuts machining time 81% 


HIS new Bullard 36” Cut Master 

Vertical Turret Lathe, turning 
out hub discs and cover discs for 
turbo wheels at the York Corpora- 
tion, York, Pa., has cut machining 
time an average of 81%. And does 
all the operations formerly done on 


1 horizontal turret lathe, 2 engine 
lathes, and 1 older vertical turret 
lathe! Timken® tapered roller bear- 
ings play a major role in this pro- 
duction story. 


16 Timken bearings in the hand 
wheel bracket—and other Timken 
bearings in the headstock and feed 
works—maintain precision, locate 
shafts and gears, hold integral parts 
in accurate alignment. Reduce wear. 


Maintenance costs are low, with 
Timken bearings built to last the 


life of the lathe. Friction is practi- 
cally eliminated, conserving power. 


Timken bearings are geometrically 
designed, precision-manufactured, 
to give true rolling motion. To insure 


highest quality, we even make our 
own fine alloy steel—which no 
other American bearing maker does. 

Look for the trade-mark “Timken” 
on each bearing! The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ont. 
Cable address: ““TIMROSCO” 


This symbol on a product means 
its bearings are the best 


How THE BULLARD COMPANY mounts 16 Timken tapered roller bearings in 
the Hand Wheel Brackets of their vertical turret lathes. 


TAPERED ROLLER BEARINGS ROLL THE LOAD 


TRADE-MARK REG. U. S. PAT. OFF. 
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